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REFRACTORIES 
BILL OF MATERIA Ts 


Side Waly, 


ENGINEERS 


The list of refractory materials for a furnace, 
when properly compiled, is the prescription 
for a long life and high thermal efficiency. 
And the experience of the man who 
writes the specifications is usually a vital 
factor. 


He should know refractories— many kinds. 
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WHEN B&W REFRACTORI&<S 


DO THIS JOB 


He should possess some knowledge of how 
furnaces are made—all types. He should 
know, from experience, which refractories 
work best in various locations in all types of 
furnaces. 


B&W Refractories Engineers are qualified 


specification writers. oa 


THE BABCOCK & WILCOX COMPANY - Refractories Division -85 LIBERTY ST., NEW YORK, N. Y. 
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Total Depth of Case .038 in., depth to .35 car- 
SAE = 1020 bon .030 in., depth in excess of .80% carbon 
.015 in. Carbon content of Ist .005 in. turned from surface 1.034, 2nd 
.005 in. .948, 3rd .005 in. .807, 4th .005 in. .639, 5th .005 in. .509 (100X) 
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Total Depth of Case .047 in., depth of case to 
SAE - 1 31 5 .35 carbon .040 in., depth of case in excess of 
80% carbon .019 in. Carbon content of Ist .005 in. turned from sur- 
face 1.018, 2nd .005 in. 1.007, 3rd .005 in. .846, 4th .005 in. .752, 5th 
.005 in. .634 (100X) 
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3 Total Depth of Case .038 in., depth to .35 car- 
SAE = } T 5 bon .032 in., depth in excess of .80% carbon 
.015 in. Carbon content of Ist .005 in. turned from surface 1.007, 2nd 
.005 in. .935, 3rd .005 in. .823, 4th .005 in. .670, 5th .005 in. .538 (100X) 
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Total Depth of Case .038 in., depth of case to 
SAE = 461 5 .35 carbon .030 in., depth of case in excess of 
80% carbon .015 in. Carbon content of Ist .005 in. turned from sur- 
face .919, 2nd .005 in. .895, 3rd .005 in. .815, 4th .005 in. .660, 5th .005 
in. .557 (100X) 















NO SCALE . . . LESS DISTORTION . . . SHORTER Cyc 
RAPID PENETRATION . . . COMPLETE WATER SOLUBILIT 
10 TO 20 PERCENT LESS WEIGHT PER CUBIC FO0 






The TYPE of CASE produced by these baths « 


indicated by the series of photo micrographs, shows a hypere 
tectic structure and a Rockwell hardness equivalent to pag 
carburizing. With modern equipment these baths operate , 
costs LESS than solid or gas carburizing, and have adde, 


advantage of lower initial investment. 


SEVEN BATHS 
Holden Light Case No. 50-100 - 200 - 300 
Holden Hard Case No. 400 - 500 - 600 
For temperatures from 1450° F. to 1750° F. 


All specimens carburized 4 hours—temperature 1650° F. 
Stock—1 inch round by 6 inches long. At 1700-1750° F., 
and for the same periods, casing depths will be increased 

from 15 to 25%. For example, a bar half-inch in 
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diameter placed in the bath one hour at 1700° F. 
will case harden to .025 inch depth 
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THE A. F. HOLDEN CO., New Haven, Cont. 


Chemical and Furnace Division, 52 Richard St., West Haven, Conn. 
Commercial Heat Treating Division, 200 Winchester Ave., New Haven, Conn 
Manufactured in Canada by PEACOCK BROTHERS, LTD., Montreal 


3 NEW BULLETIN 


Just off the press. Available for the first tim 












AT THE | 


NATIONAL METAL CONGRE: 
CLEVELAND, BOOTH B-147 
(1) HOLDEN POT FURNACES 


(2) HOLDEN LIQUID CARBURIZING ! 
(3) HOLDEN HY-SPEED CASE 


Or Sent on Request. ‘ 
Please give firm name and your titles . 
























































ack of manpower on heels of ma- 
terials... We turn to womanpower 


75 per cent of steel goes to 


war . . . Statistics are censored out 
the window . . . Wrecked planes tell 
exciting metallurgical stories... We 
over-publicize substitutes .. . “The 
smiih — a mighty man is he” is 


culling up community scrap piles. 


Woman wins how - to - do - it - 


betier prize... Johann Schmidt is a 
deadened man alongside his Ameri- 
can cousin, John Smith ... We list 


some conservations of the Army... 


Masterminds give engineers stony 
Stares .. . Many produced too fast... 
If Hitler spreads his critical materials 


thin, so can we. 


Britain comments that others be- 
Sides the U.S.A. produce astronomical- 
ly... We get vanadium from fer- 
tilizer .. . When winter comes... 
We import scrap from Britain . 
Milwaukee pools men, machines, tech- 


nicians and laboratories. 





Tactics Along the Front 


Emphasis seems shifted from scarcity 
of materials to lack of manpower— 
not that materials problems have been 
settled, however. Fighting forces of 
ten to thirteen millions may mean 
drafting of some of the fathers of 
the boys now in service. Married 
men are no longer exempt from the 
draft. Skilled help in war plants 
are no longer exempt—let the em- 
ployer train green help. 


The government puts on the pres- 
sure for workers to work where their 
services are most needed irrespective 
of personal convenience. About 
2,300,000 Federal employees have 
been given notice that they may be 
shifted as to jobs and place of work 
at anytime. Men working in the 
critical non-ferrous metal mining, 
milling, smelting and refining indus- 
tries have been given a “work or 
fight’ order. 


The number of women being used 
in war work is many times that of 
the World War I. Then they were 
emerging from the “clinging vine’ 
era, and when any outer-panted gar- 
ment like a “slack” was declasse. You 
and I, brother, know they have trav- 
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by Harold A. Knight 


Associate Editor 


eled far in a generation. Moreover, 
in a total war women get killed along 
with the men — so they work along- 
side the men to protect themselves. 

Women in Greece rolled stones from 
the mountainside upon the advancing 
Germans. Women in Russia are snip- 
ing from behind trees with the gueril- 
las. Women in the U.S.A. will do 
that when it becomes essential. So 
far, they are assembling small parts, 
sorting out salvaged parts, running the 
more pretentious machines such as 
lathes, ferrying airplanes and wear- 
ing military uniforms. 

Many hidden talents have been re- 
vealed and many an anxious man may 
wonder about his peace-time job. Dur- 
ing the first war women mostly ran 
elevators, buses and streetcars. 

As to production, we still talk more 
in terms of what will be the output 
in 1943 rather than today, though the 
present is by no means to be depre- 
cated. 


75 Per Cent of Steel in War Work 


Perhaps the most important meas- 
uring stick of our production over the 
past month was in the form of steel 
Statistics, issued by WPB to the effect 


(Continued on page 556) 
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that more than 75 per cent of the na- 
tion’s finished steel output of 5,300,- 
000 tons a month is now going into 
direct war use, and the remainder into 
such essential industries as railroads 
and machinery manufacture. This 47,- 
700,000 tons yearly in direct war-pro- 
duction compares with an estimate of 
Walter S. Tower, Steel Institute presi- 
dent, one year prior to Pearl Harbor 
of 8,000,000 to 10,000,000 tons yearly 
for defense (and that, we believe, 
represented steel ingots, equivalent to 


about 7,000,000 tons of finished steel). 





This is no reflection on Mr. Tower's 
foresight, but rather a striking illus- 
tration of the astronomical aspects of 
current war-production. When indi- 
rect war-production is included, it is 
probable that 95 per cent is going 
into war goods, the rest for essential 
civilian needs. When all this steel is 
turned back into ploughshares, laid 
end to end, they'll reach to the moon. 


Figures Don’t Lie, But Liars Figure 
Speaking of statistics, they are vir- 
tually all ‘‘out the window’ for the 


BY THE POUND OR BY THE TON A DETROIT 
ROCKING ELECTRIC FURNACE MAKES POS- 
SIBLE PRECISE METALLURGICAL CONTROL 


One of the many worthwhile advantages of a Detroit Rocking Electric 
Furnace is its ability to exactly reproduce in quantity any ferrous or non- 


ferrous product desired. 


It's no trick at all to control the metallurgical results from any kind of heat 
in a Detroit furnace from 200 to 8,000 pound capacity. Once a melting 


cycle has been established it may be repeated consistently—uninfluenced by 


human error. You can obtain a completely automatic rocking and heating 
cycle throughout the entire melting period thus reducing the melting problem 


to one of mechanical routine. 


For close chemical and metallurgical control the Detroit Furnace with its 
exclusive, automatic stirring action under non-oxidizing conditions, simply 


cannot be beaten. Write today for further facts. 


‘UHLMAN ELECTRI 
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duration, though personally - and 
we hope we are not shot at sunrise 
as a traitor — we can't quite see the 
“why for.” How will it help Hitler 
to know how much of our basic com- 
modities we are producing? And 
isn't it good propaganda to tell him 
and bring out the cold sweat during 
his nights of solitude in Berchtesga 
den ? 

We do tell percentages, which 
seems like an ostrich with his head 
in the sand. Our goal of 60,000 
planes and 45,000 tanks, etc., in 1942 
is world-wide knowledge. When we 
Say we are 12 per cent (say) ahead 
of schedule, can’t Hitler figure pe 
centages over the base, or didn’t he 
get that far in school? 

It made a good belly laugh to sex 
a photo of a war production plant 
whose caption said: “Someplace in 
the United States.” However, unob 
trusively in the background showed a 
sign, naming the plant and place, ap 
parently designed for benefit of pass 
ing trains. 


Metallurgical Story in Wrecked Planes 

When a German airplane is s! 
down onto English soil, it is rush 
to the metallurgists who analyze each 
part minutely, determine proportions 
of nickel (if any), tungsten, ‘‘mol 
etc., and estimate how many tons 
the critical metals Hitler still | 
Late in September a wrecked German 
plane of recent make contained 
nickel for the first time. We ha 
done the same with Jap planes, 
have surmised that they are by 
very low on alloying materials. 

As to material scarcities, the sit 
tion is much as it was a month ago, 
at least no worse. In some cases, too 
much publicity has been given to pos- 
sible substitutes — like an excursion 
steamboat where all passengers rush 
over to one side to see some row- 
boat that has tipped over, thus over- 
turning the steamboat. For instance, 
Bakelite is now scarcer than the metals 
for which it is a substitute. 

Salvage campaigns continue apace. 
These are prosaic activities, for there 
is little glamour surrounding junk, but 
naturally they are vital. One of the 
most novel is the “Key Kollection 
Kampaign,”’ conducted nationwide by 
the Paper & Twine Club, trade as- 
sociation of the paper industry.. The 
purpose will be to collect obsolete 
keys of the Yale and Corbin type, 
which are 80 per cent nickel-silver; it 
is expected to yield 12,000,000 Ibs. 
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of nickel-silver for the Navy. Pro- 
ceeds from the sales will go to the 
US.O. “Key-Kans” for collections 
will be found where crowds gather. 


Village Blacksmith Cuts Up Scrap 

Missouri farmers are “mining’’ for 
junk. For years they have been filling 
in ditches and ravines with old, dis- 
carded pieces of farm machinery, au- 
tomobile bodies, old plows, wheels - 
and anything else that would fill up a 
hole or halt erosion of their farm 
land. 

[he water wheel in a mill that 
eround out the first buckwheat cakes 
in Kansas, composed of 1,850 lbs. 
of metal, will now be used to grind 
down the Japs. 

Longfellow’s “Village Blacksmith” 
has stepped out of character and 
will now be found in the community 
scrap pile, cutting it up: into charg- 
ing box size. At least that is his role 

Rolla, N. D. 

Awards for merit from Uncle Sam 

bestowed in ever-widening cir- 
cles. First awards of certificates of 
Individual Production Merit to 16 
men and one woman serving as “‘sol- 
diers of production” in war plants 
were announced by War Production 
Drive headquarters early in Septem- 


Possibly out of gallantry, the woman 
wianer heads the list. She is Mrs. 
Bonnie Lee Lewis, aged 21, a for- 
mer employee of the RCA Mfg. Co., 
Indianapolis. She suggested a motor- 

en wire brush wheel for removing 
burrs on the molded clamping nut of 
a sound-powered telephone. This was 
previously done with a hand scraper, 
with considerable spoilage. The sug- 
gestion saved 2,925 man-hours. 

We venture to say we have had 
called to our attention at least 50 
ways of speeding production each 
month. We wonder if, when peace 
comes, just as much ingenuity will be 
expended in slowing down produc- 
tion. 


Johann Schmidt and John Smith 

To round out our talk on tactics, 
we must devote a word to morale- 
builders, slogans, propaganda and 
straight-from-the-shoulder talk. What 
we call the straight-talk-of-the-month 
is entitled: “John Smith (Here and 
Abroad) Talks About His Job.” On 
one side is a drawing of Johann 
Schmidt, German. Below, Johann tells 
us a little about himself. He con- 
cludes: ‘'The responsibility of winning 
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or losing the war is not mine. | 
can do — I must do — only as I 
am told to do. I have no choice.” 
On the facing page is depicted 
John Smith, American,- whose face is 
fresher, with no furrows from worry 
and under-nutrition. He concludes: 
“To sum up, no one is forcing me 
to help win this war. It’s up to me. 


Army Welcomes Conservation Ideas 


The Army, Navy, and Maritime 
Commission are taking hold of con- 
servation with vigor. Army Ordnance, 
for example, with the aid of a group 
of officers and civilians of the “‘it-can 
be-done”’ school, is displaying a show 
ing of Sow it is being done. 


But if I wasn’t doing my part I'd feel 
like a first-class heel. 
bility rests on me alone.” 
Electric Commentator) 


Thus, scores of design changes on 
the standard Army rifle have reduced 
its weight by about 6 Ibs., cut man- 
hour time appreciably, and reduced 


The responsi- 


(General 





Whether your process calls for temperature indica- 
tion or a permanent record—whether you want to 
make spot readings on a wall type indicator, or 
carry a portable instrument about with you—there 
is an Engelhard Pyrometer designed for your kind 
of service. 


INDICATING WALL TYPE 


This highly sensitive, but sturdy instru- 
ment is designed for severe service. 
Calibration can be arranged with two 
ranges for one type of thermocouple, 
or for two thermocouples in any com- 
bination. 





ROTARY SWITCH 


With this Rotary Switch, temperatures 
can be successively on the 
Engelhard Indicator from 6 to 30 
points, by simply turning the handle. 


INDICATING PORTABLE 


Portable indicators are furnished with 
either 


read 





two or three wire 


leads as 
specified. Sets include carrying case. 


Two scale calibration can be ar- 


ranged. 
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costs by a substantial number of dol- 
lars. Scores of parts are stampings 
now, instead of machined forgings. 
Other parts have been redesigned to 
reduce weight, scrap, and man-hours. 

A simple stamping now forms a 
bomb lug. Formerly, it was made 
from a forging by a number of ma- 
chine operations. In a lot of 100,000, 
17,000 Ibs. of steel and 8,000 ma 
chine tool-hours were saved. 

Nearly nine carloads of steel were 
saved by using a stamped clip in- 
stead of a wingnut and washer assem- 


bly for crate locks on one ordnance 
contract. Clips can be made 150 
times as fast as the previous fastener. 

Army Ordnance will save 23,353,- 
000 Ibs. of brass in 1943 for its pro- 
jected program of primer cases, for- 
merly machined from brass bar stock. 
Now three pressed steel parts are be- 
ing used. 

These are only a few of the ‘'tre- 
mendous trifles’” being publicized by 
the Army to industry. 
Ordnance, in the person of Major- 
General T. J. Hayes, chief, Indus- 
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The electrolytic refining 





process, originally con- 
ceived for the treatment 
of complex lead-zinc ores, 
consistently produces zinc 


of the highest purity. cx. 


AN CowDA 


ANACONDA 





SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Co. 


And Army 











trial Division, Pentagon Building, 
Washington, is looking for more con- 
servation and substitution suggestions 
from industry. 


“Policy Men” and Engineers of WPB 


Confidentially, many technical men 
of WPB and other war agencies were 
delighted that Frederick I. Libbey 
“sounded off’ to reporters by reading 
to them excerpts of a WPB inter-of- 
fice memo. Despite the fact that in- 
dustrialists who work with WPB 
know that few of the top policy men 
have any grasp of armament produ 
tion, normal politeness has prevented 
the disclosure from officialdom. In 
Washington the gulf between most 
of the policy and the technically 
trained men is as wide as the Potoma: 
— and as placid. Mr. Libbey tossed 
a disturbing rock. 

Many nationally - known meta! 
lurgists and engineers, who for as long 
as two years in some cases have been 
working hard and late on the war « 
fort, are nearly completely “insulate 
from policy levels. Their reports are 
read by men who either can’t or wor 
understand, and no action is taken 

Ernest Kanzler, the new director 
industry operations of WPB, kn 
and understands engineers — prod 
tion engineers. He is in a key 
sition to see that armament prod 
tion will be engineered to success a 
not inflated with theories and hoy 
Although educated in the law, he | 
been vice president in charge of p 
duction of the Ford Motor Co. 
fore entering banking. He had been 
with WPB since February, first as 
chief of the Automotive Branch, and 
then as chief of the regional office 
of WPB. 


Damned If They Do— 
Damned If They Don’t! 


Millions of dollars worth of war 
contracts are being canceled and many 
more will be, the basic reason being 
shortage of materials. The immediate 
reason is the dislocation of produc- 
tion — ‘“imbalance,”’ as Donald M. 
Nelson, WPB chairman, called it. 
With materials capacities far in ex- 
cess of that of the Axis, we are tak- 
ing a beating in production which we, 
as a nation, know more about than 
any country in the world. 

Some war items, such as machine 
guns, cannon, rifles, trucks and spe- 
cialized vehicles, and ammunition, 
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lend themselves to our mass-produc- 
tion techniques. In manufacturing 
other items, such as ships and air- 
planes, our manufacturers have adopt- 
ed mass production techniques. In 
almost every case, it didn’t take Amer- 
ican industry long to get going when 
they got firm contracts, and when the 
design of the item contracted for was 
“frozen.” But what did happen was 
that in most cases American industry 
underestimated its speed of produc- 
tion. Now what is happening ? 

Some of the very government 
spokesmen who doubted the patriot- 
ism of American business manage- 
ment — and said so at the beginning 
of the war effort — are actually blam- 
ing the speed of production, rather 
than a lack of overall government 
planning, upon those same business 
managements for having estimated 
their potential armament production 
too low. 

They're ‘chewing up’ material too 
fast,” two of them complained to 
MeTALs AND ALLoys, explaining the 
materials shortage a few days ago. 


Are Our Ersatz Materials Failing? 


Je have been told by a trade 
journal editor, though haven't heard 
yet from first hand, that some of our 
emergency steels and metals are 
breaking down in service, the Army 
int.mating that the steels were too 
stingy with critical metals alloyed 
therein. 

ut of course it may require months 
or years to test the ‘“NE”’ steels and 


other makeshift metal combinations 
conclusively. The breakdowns we 
have heard rumored may be due to 


lack of skill in making or applying 
them, or total unfitness for the parts 
to which applied. They will not be 
condemned in a blanket manner, of 
course, at least not yet. 

When Hitler first drove his panzer 
divisions into Austria, the newspaper 
correspondents laughed at the many 
breakdowns because of the ersatz ma- 
terials used in the tanks, guns and 
movable units. They painted it a mu- 
sical comedy invasion. 

Unfortunately for the rest of the 
world, Hitler's mechanized forces 
may contain fake materials, but they 
have accomplished all-too-good results. 

If Hitler had access to our copper, 
nickel and other critical metals, he 
would again dance the stiff little dance 
that expressed his exuberant feelings 
at the fall of France. 
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We should be able to do very weil 
with our alloying materials spread 
pretty thin. After all, our weapons 
and civilian goods would, ideally, be 
designed to last only through the du- 
ration. That would make for eco- 
nomical use of materials. Then, when 
peace comes, all equipment will he 
worn out. We can start from scratch, 
keeping labor and returned soldiers 
employed for many years and per- 
mitting radically mew designs in 
things as we build up again from 
scratch, 


Wind Out of Our Production Sails 


For about a year now we have 
been listening quite consistently to 
shortwave broadcasts to the United 
States, beamed from London, Berlin, 
Rome, occasionally from Vichy, 
France, and Berne, Switzerland, and 
by accident, perhaps, from other 
lesser centers, such as Budapest. 

What has impressed us in the Brit- 
ish broadcasts during the past month 
has been a reiterating key note, to 
the effect that as to per capita of 
population, in some cases, and in 





For Proportioning 


Raw Material Mixes 


Use The Continuous Method 


| Two or more Constant Weight Feeders or “Feedome- 
ters” will accurately proportion materials that are to be 
processed. Records of weights delivered at any time are 


available. 


The method is simple—time saving and accurate. 


Especially adapted to handle large quantities. 


Bulletins 33c and 43 
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overall production, in some instances, 
Britain turns out more war goods 
than the United States. 

At first we thought we sensed a 
bit of jealousy in these claims, yet 
we wonder if, rather, the motive is 
fear lest we become too complacent 
to the point of being boastful and 
taking the attitude that big produc- 
tion only on our part is sufficient. 

On Aug. 26th, Oliver Lyttleton, 
British minister of production, broad- 
cast: “In the first quarter of this year 


we produced a little less than two and 
a quarter times the volume of army 
munitions that you did on a per cap- 
ita basis, and about twice the weight 
of combat aircraft. In the second 
quarter your output grew immensely, 
but in proportion to population, we 
were producing twice the weight of 
aircraft and one and a half times 
as much army munitions. In the third 
quarter the comparison will be less 
favorable to us, and that is a great 
source of satisfaction. To reach our 
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A matchless record and 
performance that is 
based on 28 years of 
satisfactory service 





This Mill has replaced many high- 
operating-cost Metal Reclaiming Plants 
and savings have amortized the cost 
within one year! 











Reclaim your metal with a mill designed 
exclusively for the job and guaranteed 
to recover ALL the metal 99'2% clean 
for remelting at lowest cost per pound! 
Slag, cinders and waste material crushed 
and pulverized by heavy manganese cast 
Removes oxide—no abrading 
of metal to require further treatment of 


steel rolls. 


mill discharge or tailings. 


Dreisbach Metal Reclaiming Mills are furnished in four sizes to meet the 
needs and demands of every plant—from small foundry to smelter. 
gladly submit recommendations and costs for your individual requirements. 


Write us today. 


DREISBACH 


METAL RECLAIMING MILL 


ENGINEERING CORPORATION 


45 Warburton Ave. 
Yonkers, N. Y. 


DREISBACH 


527 Fifth Avenue 
New York, N. Y. 
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WARS ARE WON with METAL! 


Reclaimed Metal from your “Waste Pile” will 
help build up America’s Metal resources! 


The intrinsic metal values concealed in 
non-ferrous skimmings, slag, cinders, 
corebutts and sweepings removes from 
production 3% to 5% metal and a high 
per cent of profits, Efficient production 
today for UNCLE SAM will establish a 
Post War production economy. Our engi- 
neering service, experience and produc- 
tion facilities are at your service. 


We'll 






















present level you will need to have 
nearly 40,000,000 people working 
for the government. 

“We in Britain have been under 
constant air attack. I have seen a 
factory working at 90 per cent of 
capacity while part of it was on 
fire.” 

Well, that is telling us! Maybe 
it is partly jealousy. That is only 
human nature. In the days of the 
old mountaineer feuds, Cy Gallagher 
would be jealous as all-get-out of his 
brother Pete. But when feudin’ time 
came round and the moon was red. 
let the Watkins family, the other side 
of the mount’in, hurt one hair of 
Pete’s head and Cy became a hell- 
cat, swearing extinction of the whole 
blankety blank Watkins clan — and 
he did more than swear! 


Self-Sufficient in Vanadium 


Extracting vanadium from fertili- 
zers promises to make the United 
States self-sufficient. Normally, 50 
per cent of our vanadium comes from 
Peru. It is necessary for toughening 
armor plate, automobile axles, crank- 
shafts, etc. 

It is now proposed to exiract 
vanadium from Idaho phosphate rock, 
mined by Anaconda, for use in ‘er- 
tilizer manufacture. Production of 
this rock in 1939 totaled 95,451 tons, 
and over 385,000 lbs. of vanadium 
in this rock went into fertilizer. “he 
loss is equal to 23 per cent of the 
vanadium imported that year. 

The new process is the resuli of 
four years’ research by Dr. J. Perty 
Morgan, Standard Oil Co. of N. J., 
and Dr. Arthur W. Hixson, profes- 
sor of chemical engineering at Colum- 
bia University. 

It is estimated that there are 
5,700,000,000 tons of phosphate rock 
in the Idaho deposit, of which 500,- 
000 tons are recoverable vanadium. 
The ores are too low in vanadium 
content to be recovered other than as 
a by-product. However, throughout 
the world there are few ores contain- 
ing over a fraction of a per cent 
vanadium. The Idaho deposit con- 
stitutes one of the largest known fe- 
serves of high grade phosphate rock 
in the world. These ores contain 33 
per cent phosphorus pentoxide and 
from 0.1 to 0.27 per cent vanadium. 

The new extracting process: The 
rock is treated with sulphuric acid; 
phosphoric acid in solution is formed, 
which is evaporated until its content 
ALLOYS 
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is 45 per cent phosphorus pentoxide. 
It is heated with strong nitric acid in 
an oxidizing and precipitating tank, 
which separates the phosphoric acid 
from the vanadyl phosphate (precipi- 
tated). 

The phosphoric acid is filtered off 
to be made into fertilizer, leaving the 
vanadyl phosphate in solid cake form. 
This is treated with water and live 
steam, the resulting solution being 
placed in a precipitator and ammonia 
gas and ammonium nitrate added. 
Materials are filtered, leaving a cake 
of ammonia vanadate. This is heat- 
ed in a furnace to produce vanadium 
pentoxide as a solid, the marketable 
product, the ammonia gas being piped 
off for reuse. 


We Must Hurdle 
Winter Gracefully 


Mention of the coming winter 
ings to mind first the most power- 
ally the Russians have against 
rmany. However, it may prove to 
somewhat of an ally of the Axis, 
because it slows United States 
production. Perhaps foresight 
our part will minimize its effects. 
irst, it will hinder our scrap and 
overy program. Many salvageable 
ns will be hidden by the snow, and 
iter will particularly obstruct our 
ip collections from rural districts. 
Second, it will retard transportation 
scrap, since a large share is car- 
| in barges on inland waterways. 
Vinter will have an adverse ef- 
on both materials and labor in 
r production. New England foun- 
and metal plants invariably 
used to lay in large stocks of pig 
iron and scrap in the fall, since ice- 
bound railroads were not dependable. 
In more recent years this situation 
has not been so severe, since producers 
and importers have stored material 
handy. Yet, generally, severe winter 
transportation handicaps will exist. 
Labor, too, will be less efficient. 
Many will come to work numb and 
depressed from lack of fuel in their 
Own homes and snow and ice on 
roads, accentuated because so many 
workers live away from accustomed 
dwelling places where they had 
learned by experience how to over- 
come winter obstacles. 
Much material stored outdoors, 
such as ore, will freeze, taking more 
time to thaw out and handle. Much 


equipment will fail due to cold 
weather. 
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It is comforting, however, to realize 
that industry becomes less and less 
seasonal as the years pass. Fabricat- 
ing and erecting structural steel used 
to be highly seasonal. Now it is 
only so in mild degree. Highways 
used to be snowbound for weeks at 
a time. Modern snowplows, however, 


prevent this. 

But this winter we must use more 
care and forethought than ever to keep 
our war industry as near 100 per cent 
efficient as possible. 


Another Peculiar Feature in Scrap 


Now comes news that Great Britain 
will ship scrap to the United States, 
Carrying coals to Newcastle! Time 
was not long ago when Uncle Sam 
was virtually supplying the entire 
world with scrap. In eight years, 
ended in 1940, we exported over 20,- 
000,000 tons of ferrous scrap, exact 
ly half of which went to Japan. Now, 
every time the Japs fire shrapnel and 
bombs on our soldiers, out come bolts, 


After scale re- 
moval by the 
Bullard-Dunn 


Process. 





BULLARD-DUNN PROCESS 
SHOWS THE WAY T0 


LITER A/RPLANE CONTROL 


HE photograph shows three stages in the finishing 


of rod end bearings, used for airplane controls. 


The Bullard-Dunn descaling is fast, economical, certain 
and free from dimensional changes. It performs a vital 
step in the finishing of countless parts, large and small, 
which are vital to the country’s war effort. Write to the 
address below for full details and technical description. 


If possible, send us samples os ene 
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nuts, gears and metal parts made in 
Detroit, Cleveland, Pittsburgh, etc. 

To us, the most bizarre feature of 
a bizarre business was the central scrap 
buying agency in Europe that for 
many years bought from the United 
States for distribution to Germany, 
Russia, Italy and Great Britain.- The 
lions and lambs had united to form 
a scrap kitty (the combination con- 
tinuing even after Germany and 
Britain were at war, according to a 
prominent scrap dealer and exporter). 





1. Deposition rates forthe larger 
downhand rods are frequently 
more than double those of the 
smaller, all-position types. 


POSITIONED WELDING 


2. Aminimum of stub endlosses 
because of maximum use ofthe 
electrode can effect savings of 
as much as 7%. 


Purchases of 200,000 to 500,000 
tons of scrap were made at one time, 
the basic purpose of the combination 
being to benefit by wholesale prices. 
Thus exporters could buy up an aban- 
doned railroad and ship the entire 
equipment out on one order; and, in 
fact, this might be only a drop in 


the bucket. 


Much of this scrap may 


passed through complete cycles by 
now — scrap to tanks — and wrecked 
tanks to scrap again. 


positioning is used. 


have 


At the end 


3. Overhead crane service and 
the attendant hazards to safety 
are reduced to a minimum when 


wit/s DOWNHAND ELECTRODES SPEEDS PRODUCTION | 





Specialists in welding for 
nearly 40 years. Manufac- 
turers of Murex Electrodes 
for are welding and of 
Thermit for repair and fab- 
rication of heavy parts. 


METAL 





ALBANY * CHICAGO + FITTSSURGH + $0. SAN FRANCISCO 
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a SAVINGS on welding operations 
have been estimated as high as 50% 
when downhand positioning is used. 
Many factors contribute to this, including 
faster welding because of the more 
rapid deposition rate of downhand 
electrodes and the easier handling and 
maneuverability of the work. 


Other shop operations are accelerated 
also, as the use of cranes and addi- 
tional men in handling the weldment are 
required only for the initial set-up. 


Then too, a positioned weld is a better 
weld as downhand electrodes provide 
metal having superior physical proper- 
ties and assure neater, cleaner deposits. 


& THERMIT CORPORATION 


120 BROADWAY 
NEW YORK, N.Y. 


| 
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of the first year of the war we made 
a study that indicated that 5,000,000 
tons of potential scrap had been lost 
to the world forever, through ship 
sinkings in deep water. Perhaps by 
now the full equivalent of the 20,- 
000,000 tons of scrap we exported 
in eight years will never be recovered. 

But to get back to imports of scrap 
from England. This may be possible 
partly because of large quantities of 
semi-finished steel we shipped Britain 
early in lend-lease history. Much of 
it comes from buildings destroyed by 
German bombing of British cities 
Probably it will come to the U. §S. 
as ballast in returning empty ships. 

For years we have been burying 
comparatively useless gold in Ken. 
tucky — but we have shipped out 
of the country in eight years the 
equivalent of three month's _ total 
U. S. steel production at close to 10: 
per cent capacity! 


“Ability and Machines” 
—A New Idea 


Ability & Machines, Inc. is the title 
of a co-operative organization in M 
waukee and vicinity to further | 
war effort. It is a voluntary associat 
of small shops, factories and indiy 
uals to act as subcontractors and i 
“corporation, not for profit.” 

Such an organization would app: 
quite unique and set a precedent f 
industrial war activity, it would se 
from perusing their 16 page pamph! 
which is very cleverly gotten up. 

From this booklet we learn that 
Milwaukee ranks third in furnishing 
the equipment to make our Army, 
Navy and air forces the most power- 
ful and best equipped in the world. 
Members of Ability & Machines, Inc. 
include metal-workers, wood-workers, 
instrument builders and laboratory 
technicians. 

A composite chart shows average 
age of workers 40.9 years; experience, 
16.8 years, etc. One column lists 
some 30 abilities from assemblers to 
welders; another lists available ma- 
chines. 

A.& M., Inc. has more than 12,- 
000 man hours for sale, representing 
5,000 years of experience and 1,000 
machines. 

It all strikes us as good organi- 
zation and good sales talk about the 
organization. If they are half as good 
as the impression we get from the 
booklet, they can have our subcon- 
tracting! 
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One Thing the Japs Can’t Copy 


By inductive reasoning (gathering in- 
formation on several details to form a 


picture of the whole) we have come to, 


the conclusion that Uncle Tojo and his 
monkey men cohorts have only 10 per 
cent of the war making capabilities of the 
U.S.A. 

First, their steel capacity is under 
8,000,000 tons yearly of steel ingots, or 
less than 10 per cent of ours. Secondly, 
their engineers and technical men number 
less than 10 per cent of those of the 
United States, as judged by those attend- 
ing engineering schools and belonging to 
technical societies. 

After all, the rudiments of war pro- 
duction are materials and trained men to 
work them, so we probably do not need 
to go farther to arrive at our 10 per cent 
hgure. 

When we said “monkey men,” above, 
we used the term advisedly, for the Jap 
engineers are apparently skilled at imi- 
tation only. There apparently never was, 
uor ever will be, a Robert Fulton, Eli 
Whitney, Wilbur Wright of Thomas Edi- 
son among the whole Jap shooting match. 
He who merely imitates is always one step 
behind the procession! 
study of one of the Zero Jap fighter 

shot down at Pearl Harbor re- 
| the following, which were only 

of the imitations: Engine cylinders, 

from the Wright R-975-7; valve 
inism, Pratt & Whitney; generator, 
e type G-1; fuel pump, Romec type 
propeller, Hamilton standard; com- 
Fairchild; gages, U. S. Gauge Co. 
e of the cleverest advertisements we 
have seen in a long time is that of the 
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Timken Roller Bearing Co., depicting a 
genuine bearing alongside an imitation 
Jap number, inscribed ‘““Timke.”” The ad 
pr onsiderable fun at the yellow men 
for forgetting to add the “N.” 

t there is one important department 
where Mr. Jap will not be able to imitate 


us. let us first tell a story. 

When the Japs were hauling down the 
American flag at Corregidor an insolent 
Jap officer sneered: “‘Melican flag — 
just a stick of candy.” “Yes, but candy 
the Japs can’t lick,”’ suggested a bewhis- 
kered marine. 


The Japs will not be able to copy our 


final victory over the land of the Rising 
Sun! 


Soft Drinks and New “Nickels” 


Hereafter, when a whimsical little 
20-second commercial comes over the 
radio: ‘Nickel, nickel, nickel, nickel— 
Pepperycola (approximately) hits the 
spot, etc.” the sponsor will refer to 
a different type nickel from that when 
the whimsy was first written in Tin 
Pan Alley. 

He will refer to a nickel with con- 
tent of 56 per cent copper, 35 per cent 
silver and 9 per cent manganese, in- 
stead of 25 per cent nickel and 75 per 
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cent copper in the five cent piece that 
formerly bought a bottle of Peppery- 
cola (approximately). 

With the new 


don’t keep them in your pockets when 


“nickels,” however, 


you eat eggs or stoke the coal fur- 
nace! 


Three WPB Metal Branches Merge 

Three metals branches of WPB are 
being combined into one body—the 
Ferro-alloys Branch under Miles K. 


Smith, Ligonier, Pa., former head of 
the Tungsten Branch, which with the 
Nickel and Manganese-chrome branch- 
es are merged now. 

Deputy chief will be Andrew Leith, 
Washington, D. C., who was chief 
of the 
Harry A. Rapelye, Kansas City, Mo., 


Manganese‘chrome Branch. 


former chief of the Nickel Branch, be- 
comes special assistant to A. I. Hen- 
derson, WPB deputy director-general 
for operations. | 

















OIL ¢ GAS « ELECTRIC * Direct or 
Convection. 


Designed and built to insure uniform 
heating, accurate control and maximum 
fuel economy, with a considerable sav- 
ing in time for heating-holding-cooling. 


ILLUSTRATED: ABOVE—Hardening and Draw- 
ing Furnace assembly. RIGHT—One of a group 
of large Car Hearth Furnaces. BELOW jes 
of Pier Hearth Furnaces, with Gantry Crane 
for handling. 

















FURNACES 


FOR ANNEALING, STRESS 
RELIEVING, NORMALIZING 
AND OTHER HEAT 
TREATING OPERATIONS 


FORGING, MELTING AND 
SPECIAL HEATING WORK 





"Talent to originate .. . skill to pro- 
duce .. . experience that points a clear 
path to predetermined results” . . 
these are factors that contribute to the 
noteworthy success of VULCAN Fur- 
naces in plants producing vital wear 
materials . . . from bullets to battle- 
ships. They are the basis for the new 
standards of furnace efficiency and 
economy which VULCAN design and 
construction have established. 


Your request for further information or consultation with our 
\7j sales engineers will be given prompt attention, without obliga- 
y tion. 
A 


Aller... Bele) ately. Walel, 


1791 CHERRY STREET, PHILADELPHIA, PA. 
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MESH BELT—Here's the furnace for copper- 
brazing, bright-annealing, normalizing, drawing, or 
sintering lightweight parts. Does the job in one 
continuous operation. 


ELEVATOR FURNACE—For annealing mal- 
leable castings, steel castings, tubing, cast iron, 
sheets, and similar work. Big time saver. 


CONVEYOR HARDENING— Here's the furnace 
recommended for fast, scale-free hardening without 
decarburization. Just put the parts on a conveyor, 
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Feature Articles 


The “Achievement Award” 


Although it isn’t an article in the usual sense, the an- 
nouncement of M&A’s new Annual Award for Engineer- 
ing Achievement in the Metal Industries (page 598) is 


important enough to go in the editorial feature section. Be 
sure to read it! 


Conservation —the No. 1 Achievement 


Amid the fumbling and hesitancy in gearing the Nation 
for war production, the many direct and successful steps 
taken to develop and apply substitutes for scarce metals 
stand out like a beacon, Gillett (page 600) reports on 
their success, and indicates where closer attention is still 
needed. 


Washington and the Metal Industries 


Since “the emergency” started, the Government's war 
materials and production program has painfully evolved. 
Peat (page 608) takes stock of its actual ‘‘achievements”’ 
in an unusually comprehensive and detailed chronicle and 
analysis, and includes some comparisons with corresponding 
progress in World War I. 


The National Emergency Steels 


As a wartime achievement the development of the NE 
steels ranks high on the list. Parker (page 622) gives 
not only the many human-interest angles in this coopera- 


tive metallurgical engineering development, but explains 
the new steels and how to select them for specific services 


The “Military Secret” Achievements 


‘Now it can not be told” is still true of the engineering 
stories of many of our most important wartime achieve- 
ments, which must remain “military secrets’’ for some time 
to come. Cone (page 630) pays his respects to the fore- 
most among these. 


Welded Demolition Bombs 


Out of the completely ‘“hush-hush’’ class comes the 
American welded demolition bomb, the manufacturing prac- 
tice for which is presented for the first time by Target 
(page 634). 


Forced-Convection Hardening Furnaces 


Users’ experience with a recent innovation in heat treat- 
ing furnaces—a 100 per cent forced-convection unit for 
temperatures up to 1750 deg. F.—is reported by Peters 
(page 639). 


Preview of The Metal Show 


The Preview of the National Metal Congress and Ex- 
position, with information on meetings and programs of 
the 4 cooperating technical societies, and mames and loca- 
tions of show exhibitors starts on page 663. 


Metallurgical Engineering Digests 


Cupola Blast Control 


The practical principles involved in cupola operations, 
with particular attention to the pressure, temperature and 
moisture content of the air blast, are enunciated by Herres 
and Lorig (page 732). 


Coated Welding Electrodes 

Weld-rod coatings are discussed by Waldman (page 
778) from the standpoints of their requirements, effect on 
welding practice, and general advantages. 


Press-Forming Duralumin Sheet 
A practical review of the heat treatment (including re- 
frigeration) and press-forming of plain and alclad duralum- 


in sheet for airframe parts is given by Arrowsmith, Wolfe 
and Murray (page 740). 
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Nitrided Cast Iron For Tools 

Impressive improvements in tool life of clipping tools 
for removing flash from forgings are claimed by Thomas 
(page 796) through the use of nitrided cast iron. 


Inside a Jap Aero Engine 
Reporting on the metallurgical design of a Japanese air- 
craft engine, Owens (page 800) finds plenty of nickel, 


chromium, etc., only one magnesium alloy, and much elec- 
troplating. 


The Spectrograph in the Steel Mill 

Gratifying results of the first year’s use of the spectro- 
graph for rapidly doing routine copper, tin and chromium 
determinations at a large steel mill are reported by Sam- 
ple (page 820). 
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the Homocarb equipment are set to give 
the proper temperature, time and rate- 
of-feed of the carburizing medium, 
These controls, together with the con 
stant quality of the medium itself, en- 
able the equipment to create exactly the 
carburized case the user desires. For 
these shafts, the case is 0.030”. 
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Gears after Homo-carburizing and quenching. Of 
3120 (nickel-chrome) steel, their cases are uniformly 


0.030” thick and of the high uniformity required by 
manufacturers of war materiel. 





Instantly on leaving the furnace, the 
shafts are quenched, fixtures and all, in 
Loading a batch of shafts into a Homocarb Carburizing Furnace parafhin oil. This direct quench, v 


out any delay for unpacking or cl 


* ing, leaves the shafts as smooth at 
SINCE carburizing as before, and entirely rea: 
Reiects for the next process. 
**BEFORE PEARL HARBOR’’ The Homocarb Method is desc: 
in our Catalog ‘T-623, sent on req 
* For engineering service on a sp¢ 
For These Homo - Carburized Shafts problem, please write or wire. 


Late in 1940, the heat-treatment men 
in one of the great gear-manufacturing 
plants were revamping their carburizing 
methods for gears, shafts and other high- 
est-uniformity parts for airplane engines. 
It became our privilege to work with 
them in solving this problem, by means 
of the Homocarb Method. The first 
Homocarb unit went into service just 
before Christmas; others were added in 
a few weeks. Then, for months on end 
before December 7, 1941, and continu- 
ously since, there has been hardly a 
single reject due to carburizing, even 
though the heat-treat operates 24 hours 
a day, 7 days a week. 





The shafts shown here are a typical 
job. They are made of SAE 4320 
(nickel-chrome-moly) steel. Before car- 
burizing, they are thoroughly cleaned, 
and are then hung on fixtures, and 
loaded into the Homocarb Furnace. 
Automatic controls which are part of 
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Shafts caught on the fly from Homocarb Furnace to paraffin oil quench. Their temperature is *700 F, but 
heating has been so uniform that warp after quenching will be well within limits. 





LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 
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War and the Metal-Forms 


If engineers in the metal industries once 
thought their problems in appraising the rela- 
tive design merits of castings, forgings, weld- 
ments, die castings, stampings, etc. were pain- 
fully complex, they must be shuddering now at 
the even worse knots fostered by war-produc- 
tion considerations and at the unholy competi- 
tive situation that will be upon us by the time 
we start rebuilding the war-shattered world. 

Just take the drama of iron castings. Gray 
ron, a couple of decades ago, was losing ground 
rapidly to steel castings and forgings and to 
‘abricated forms of various types. In recent 
ears, through wholesale improvement in the 
nechanical properties of gray iron and the 
spreading of knowledge as to its real capabili- 
ties, iron castings were enjoying increasing favor 
with metal industries’ design engineers—even 
in the face of aggressive competition from 
welded steel construction. Then came the war, 
with traditional war-product specifications so 
stiff that designers just have to specify steel 
castings, forgings, malleable iron or weldments, 
for many items. 

Dozens of specifications are now being re- 
vised to permit the use of gray iron where it 
is clearly good enough for the job—as it is 
with surprising frequency. But the fact re- 
mains that steel castings, forgings and malle- 
able have moved a big jump ahead as a direct 
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result of the war. One currently important 
factor should not be forgotten by the designer, 
however—if iron castings can be specified, they 
should be, for iron foundry production facili- 
ties are much less jammed than those for the 
other forms. 

The story of stamping is similar. The fac- 
tors that led engineers to specify them for 
many peace-time products do not necessarily 
apply in the case of war products. The coun- 
try’s idle stamping presses class as one of the 
major heartaches of the war-production change- 
over. 

Screw-machine products recommend them- 
selves for the same reasons as ever—speed of 
production, high precision and low cost for 
mass production jobs. But there are now two 
new factors that may tend to turn the en- 
gineer's choice elsewhere—the relative short- 
ness of supply of machine tools and machine- 
labor, and the material waste often involved 
in screw-machine forming. 

This last consideration has sharply intensified 
engineering interest in those metal-forms and 
processes that permit direct manufacture with 
a minimum of waste-metal removal, such as 
die casting, cold-heading, powder metallurgy, 
etc.—although sometimes a specific enthusiast 
for one or the other requires gentle curbing, 
since raw material supplies or overall fabricat- 
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“Gertie” was cut up and fed to the Inland furnaces the day she arrived at t/ 


““Old Gertie’’ Goes to War 


Inland Mine Hoist Makes Scrap for Hungry Furnaces 


To help meet the critical need for scrap, an auxiliary 
mine hoist once affectionately known as “Gertie,” was 
taken out of retirement at one of the Inland ore mines 
and shipped to the company’s mills at Indiana Harbor. 
The need for scrap is so urgent that “Gertie” was cut 
up and fed to the hungry Inland furnaces the day she 
arrived at the mill. She was rolled into steel plates 
and soon will be part of a Liberty ship carrying vital 
war supplies to the fighting fronts. 


“Gertie” is typical of many pieces of equipment in 
factories, mines, etc. throughout the country. Replaced 
by a modern electric hoist several years ago, this old 
mine hoist was stored because it “might come in handy 
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some day.” Holding old machinery, stacks, tanks, too 
jigs, dies, even partly finished parts, for possibie 
future use is a commendable practice in ordinary times. 
But this is war—total war—and everything made of 
steel, that is not being used to produce for war, ought 
to be scrapped and started on its way to the steel mills 
at once. 

Many steel mill furnaces are down, while millions of tons 
of needed scrap remain unreclaimed. The scrap situation 
is critical now and it will become more critical as winter 
approaches, unless management of American industry 
gives authority to scrap old equipment and materials. 


If you can’t use it now —scrap it. 
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ing capacity may be smaller than he supposed. 

Both die casting and powder metallurgy have 
been expanded in use by war-production re- 
quirements. And when peace-time design con- 
siderations return to the fore, we will find the 
familiar top position of zine alloy for die cast- 
ings being challenged by a/uminum alloys. Iron 
parts made by powder metallurgy, vastly im- 
proved by war-production developments, will 
claim the designer’s attention far more than 
in the past, too. And you'll hear a lot about 
magnesium extrusions. 

Broadly, therefore, the war has in many in- 
stances simply changed the relative importance 


A lot of plain’ and fancy worrying is being 
done about the low temperature properties of 
metals in respect to aircraft, tanks, armor, and 
chemical plant equipment, especially in that 
for synthetic rubber. Many of these worries 
can be erased at once, for the engineering prop- 
erties of the non-ferrous metals and alloys, as a 
group, improve as the temperature drops. The 
same is true of austenitic steels. With the ex- 
ception of behavior in the notched bar impact 
test, the same is true of ferritic steels. 

It is known that an axe is likely to chip if 
it hits a knot when lumbering in zero weather. 
Even the room temperature impact resistance of 
hard, high carbon steel, such as is proper for 
axes, is pretty low anyhow. 

The impact resistance of rail steel is pretty 
low, too, and rails don’t wear ear-muffs, yet 
they don’t fly into fragments when a train runs 
over them in winter, even though a flat wheel 
may give them some hammering. 

The static properties, and even the fatigue 
and notched-fatigue properties of ferritic steels 
don’t reflect the low-temperature notched bar 
impact brittleness, so if we can keep out notches 
and/or impact, we don’t need to worry. 

That aircraft manage to carry their steel 
parts to high altitudes and bring them back 
whole indicates that their service stresses are 
not of the type that make ferritic steels vulner- 
able. Tanks sound like something else again, 
but we haven't heard that either Russian or 
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of the various factors that the engineer consid- 
ers when selecting the metal-form for a given 
job. In some cases, though, “something new 
has been added” that will perpetuate the revised 
concepts beyond the war period. The alert en- 
gineer will, therefore, carefully examine a// the 
design factors today—even those he once con- 
sidered unimportant—for maximum service to 
the war effort, and will closely follow those 
metal-form developments whose extension into 
the ultimate peace will make some of our 1940 
metal-design practices seem hoary by compati- 


son. —F. P. P. 


German tanks feli apart of their own accord 
last winter, and we don’t believe either one 
has all its parts made from either stainless or 
3.50 per cent Ni steel. 

Someone once remarked that the notched-bar 
impact test showed what happens in the 
notched-bar impact test and not much else. 
That comment is a little too drastic because we 
shouldn’t close our eyes to any variation in any 
sort of behavior. Yet we do disregard the 
notched-bar or other brittleness that tests would 
reveal, when we use cast iron, zinc-base die 
castings, plastics (that are ‘‘brittles’’ instead of 
“plastics” in the cold), enameled steel, porce- 
lain and glass in engineering construction. We 
use them where the service is such that they are 
called up for the properties they have, not those 
they haven't. That is, we mix a little engineer- 
ing with our metallurgy and chemistry. 

Recognition of hazards from misapplication 
of uses, leads to avoidance of the hazards. 
Countless shops use cyanide baths for case 
hardening and many platers use cyanide solu- 
tion. Because everyone knows that cyanide is 
a poison, nobody sprinkles solid cyanide on his 
celery or drinks cyanide when he’s thirsty. 

When a vessel is used in a low temperature 
chemical process, even at liquid air tempera- 
ture, why not cover it with planking so no one 
can drop a wrench on it? If so protected, why 
won't ferritic steel serve? —H.W.G. 



























































































































Metals and Alloys 
Announces 


AN ANNUAL AWARD 
for 


ENGINEERING ACHIEVEMENT 
in the 
METAL INDUSTRIES 


During the last 20 yrs. there has occurred a significant 
transformation in our industrial structure. This broad 
development, still approaching its crest, is the establish- 
ment of engineering control in the metal industries — 
the placing of design and production practice on a sound 
engineering basis, the efficient, practical utilization of 
new discoveries and research developments, and the 
tise of ‘the engineer’ as the dominant figure in both 
general management and manufacturing supervision in 
those industries. 

As a result the engineering accomplishments in the 
metal industries both metal-producing and metal-working 
during the last decade or two have been tre- 
mendous. Particularly in this war-of-metals pertod will 
the force of recent and current technical achievements 
be felt with telling impact. 

There is thus no better time than now to start paying 
homage to those specific metal-industries engineering 
achievements of the broadest importance — not only to 
give vision and ability their just reward, but to pro- 
vide a potent incentive for continuing technical advance. 
And METALS AND ALLoys, as the engineering magazine 
of the metal industries, considers it not only this maga- 
zine’s high privilege but our special obligation to be 
the instrument by which such honor shall henceforth 
be annually conferred. 


METALS AND ALLOYS therefore announces at this time the 
institution of its ANNUAL AWARD FOR ENGINEERING 
ACHIEVEMENT IN THE METAL INDUSTRIES. This 
award will be given every year to that company in either the 
metal-producing or metal-working industries whose engineers 
have been responsible for the greatest achievement in pro- 
duction, in manufacturing practice or in engineering design 
during the two years just prior to the date of award. 


The first annual award presentation will be made 
during the National Metal Congress one year from now 
— in October, 1943 — and will honor a major en- 
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gineering achievement that was initiated, developed or 
consummated, or whose influence was most widely felt, 
in the period between the middle of 1941 and July 1st, 
1943. (The 1943 Award will go to either a metal-pro- 
ducing or a metal-working plant, but subsequent awards 
will be made alternately to companies in one field and 
then in the other.) 

Companies desiring to compete for the Award should 
call their recent important engineering achievements to 
our attention, to be certain that they receive adequate 
consideration. 

The Award decision will be made each year by an 
independent Board of Judges, all of whom will be cur- 
rent or past officers of the major technical societies 
serving the metal industries. This panel, whose ex- 
act composition will be announced in an early issue, 
will have as its non-voting secretary Edwin F. Cone, 
editor of this magazine. Neither the publishers nor 
any of the employes of METALS AND ALLoys will have 
any voice or influence in the final selection. 


Details of the Plan of Award 


{. This Award shall be known officially as the METALS 
AND ALLOYS ANNUAL AWARD FOR ENGINEER 
ING ACHIEVEMENT IN THE METAL INDUSTRIES 
It shall consist of a suitably-inscribed plaque, to become the 
permanent possession of each annual winner. 


2. The Award shall be made each year to that company i 
either the metal-producing or metal-working industrie 
whose engineers have been responsible for the greates 
achievement in production, manufacturing practice or er 
gineering design during the (approximately) two years ju 
prior to the time of Award. 


3. The Award-winning achievement may be a “new” deve 
opment—one that was initiated, developed or consummate 
during the 2-yr. period covered—or it may be for an olde 
development whose great and good influence had nm 
been completely felt until the present period. 


4. Any company that makes, processes, fabricates or us¢ 
metals or metal-products as the primary feature of its man 
ufacturing operations shall be eligible to enter the specific 
achievements of its engineers in this competition. The fac: 
that a company is or is not a subscriber to or advertiser in 
METALS AND ALLOoys will have no bearing whatever on the 
admissibility or success of its entry. 


§, Entries for the 1943 Award will close on July ist, 1943. 
Nominations may be made by a competing company or by 
any one by sending the Award Secretary, METALS AND AI- 
LOYs, 330 West 42nd St., New York a memorandum stat- 
ing the exact technical nature of the achievement and its 
significance to industry as a whole, and demonstrating the 
immensity of the problem solved and the ingenuity of the 
development itself; and including whatever factual and de- 
scriptive exhibits are necessary to prove that the develop- 
ment in question was a major engineering achievement and 
worthy of an award. This procedure will assure con- 
sideration for a specific achievement, although the Board of 
Judges may confer the Award on an achievement not for- 


mally entered in the competition by the company respon- 
sible. 


6. The Award decision will be made by an independent Board 
of Judges (names to be announced later), which will con- 
sist of a group of eminent engineers, all currently or rfe- 
cently officers of the major technical societies serving the 
metal industries. 
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This 
“Engineering 
Achievements 
issue 


The October (‘‘Metal-Show’’) issues of METALS 
AND ALLOys have in recent years been dedicated 
to some special editorial theme of timely im- 
portance — in 1940 the theme was ‘Metallurgical 
Engineering in Defense” and last year ‘Faster 
Production for Defense.” This year — paral- 
leling the institution of the “Achievement Award” 
announced on the preceding page — we dedicate 
the October issue to the theme “Wartime En- 
gineering Achievements in the Metal Industries” 
and pay our compliments to a few of the out- 
standing technical and industrial accomplishments 
of recent months in our field. 

Despite our painfully slow military progress 
and the still exasperatingly low quantity-level of 
some classes of war production, the wartime 
achievements of the metal industries and their 
engineers have actually been tremendous. Pro- 
duction increases of several hundred per cent in 
some lines, the widespread adoption of materials, 
designs and practices to extend our hard-pressed 
metal-supply to the very limit, technical develop- 
ments that vastly improved the striking power or 
resistance of our fighting tools and armament — 
these have been the answers of America’s metal 
industries to the obvious and urgent necessity of 
engineering our way to victory! 
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Only a small part of the overall achievement 
and a tiny fraction of the specific technical ac- 
complishments can be reported in this issue. The 
physical limitations of space and the necessary 
restrictions of military secrecy prevent our dis- 
cussing a host of developments, many of which 
are as important as those reviewed on the pages 
that follow. 


Dr. Gillett’s article on the conservation achieve- 
ment, Mr. Peat’s on Washington’s material-con- 
trol program and Mr. Parker’s on the National 
Emergency (NE) steels, provide a broad review 
of achievements that can be called nation-wide in 
scope (and almost in initiative, too); these have 
largely been group accomplishments and are 
properly hailed as such. 


The other articles — Mr. Cone’s on the chiefly 
secret’ achievements, Mr. Target’s on welded 
bombs, and Mr. Peters’ on a heat treating furnace 
innovation — describe specific achievements by in- 
dividuals or companies that properly classify as 
outstanding. Many others, not described in this 
issue, are equally outstanding — in other words, 
the specific achievements discussed in the 3 ar- 
ticles just mentioned are not necessarily the top 
achievements, but are certainly among the leaders. 

In conjunction with the Award Announcement 
on the facing page, we should also mention that 
the specific (company or individual) engineering 
achievements described in these articles are typi- 
cal of those that would be suitable for considera- 


tion for METALS AND ALLoys’ Achievemerit 
Award. 


Future October issues of this magazine will also 
be dedicated to the ‘engineering achievement” 
theme, and will contain as the leading editorial 
feature the engineering story of the development 
that is receiving the Award that year as well as 
descriptive articles about the most meritorious 
achievements that were under consideration. Spe- 
cial honor will thus attach to articles in future 
October issues of METALS AND ALLOoys, which 
will become the place where metal-industries men 
will expect each year to read — often for the 
first time — the complete engineering or metal- 
lurgical stories of the major pioneering production 
and design developments of the period. 


—The Editors. 
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Conservation and 
Substitution—So Far 


hy H. W. GILLETT 


Edito rial Director 





The “substitution” phase of the overall conserva- 
tion problem has been one of the toughest wartime 
nuts for industry's engineers to crack. A reasonable 
substitute one day would be placed on the scarce list 
the next. As the author says, “changing from one 
substitute to another as degrees of tightness vary, 
makes the materials engineer lead a grasshopper life, 
but it is his ability to hop that gets him out of many 
a predicament.” Such nimbleness is a major accom- 
plishment, to say the least, but the achievement that 
we hail via this aritcle is the broad nation-wide con- 
servation effort and its actual results and benefits. 
At present it is an achievement that must be classed 
as “unfinished” until the war is won.—The Editors 


The dies being checked here represent a major use of alloy steels and a field 
in which the program to conserve materials has been most intense. ( Courtesy. 
Westinghouse Electric G Mfg. Co.) 







Barrymore to their councils until less than two 
years ago. That a situation could arise in raw 
materials where Ethel’s phrase, as she took her final 
bow, ‘That's all there is, there isn’t any more,’ 
would sum up the case, was not generally recognized. 
In time that possibility began to be recognized, 
and even back in the “‘defense’’ and ‘‘lease-lend”’ 
days it had become more than a possibility, for, 
even then shortages began to crop up, notably in 
copper, nickel, zinc, and tungsten, and it became 
fairly obvious that a shortage of any industrial 
metal might impend. Increased production and im- 
portation, and development of domestic low-grade 
ores were resorted to, and to protect the supplies, 
groups were set up to watch the production and 
consumption statistics and trends, and to allocate 
the supply of each individual metal. The mechanics 
f conservation were to take the metal away from 
whatever uses were appraised as non-essential, but 
lavish use in essential applications was, for a time, 
.ccepted as inevitable. Altering specifications to take 
ss of the metal but still provide the essential en- 
ineering properties was not yet tackled, the speci- 
ations and practices of the Army and Navy in 
irticular, remained sacred cows. 

Taking away one metal from its accustomed “‘non- 
ssential’’ uses, led to private substitution, first, of 

her standard alloys of properties equivalent for 

iny purposes, e.g., chromium-vanadium and chro- 

ium-molybdenum steels for those high in nickel. 

lite promptly, vanadium became tight, and for 

ite a period molybdenum was the life saver, but it 

1s used im over-generous amounts. This drain, 
oupled with the shift from tungsten to molybdenum 

igh speed — a shift obviously feasible on the basis 

long experience and only lacking of full accom- 

lishment much earlier because of sheer inertia — 
made molybdenum tight in its turn. Increased sup- 
plies of domestic tungsten lately came in to help 
his situation. 

Substituting for the substitute and changing from 
one substitute to another as degrees of tightness 
vary, make the materials engineer lead a grasshopper 
life, but it is his ability to hop that gets him out 
of many a predicament. 


Alloy Steel Scrap and the N. E. Steels 


Utilization of alloy steel scrap so as to put all its 
components to maximum use is highly important. 
This is what the National Emergency steels ac- 
complish. These steels, carrying small amounts of 
several alloying elements, are capable of depth- 
hardening to the same degree as a steel containing 
really large amounts of a single alloying element, or 
of such amounts plus a minor amount of another to 
correct some shortcomings. These new Irish stew 
steels, usually with Grainal or analogous treatment: 


iE WASHINGTON PLANNERS didn't admit Ethel 
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i.e., with a trace of special seasoning, whose eftec- 
tiveness is just being realized by the metallurgist, 
though he still doesn’t exactly understand the reason, 
will serve equally as well in lots of uses, as the old 
highly alloyed SAE steels. Moreover, the final step 
to plain carbon steel plus proper heat treatment 
is likely to be feasible in an astonishing number of 
cases. 

To use alloy-free or alloy-poor steels, specifica- 
tions will have to be based on properties desired 
and the maker allowed to get the properties in the 
most feasible way, feasibility relating primarily to 
the available alloy scrap and to the momentary 
availability of particular alloying elements to pro 
vide a few tenths or hundredths of the sweetening 
that may be required, as well as to available heat 
treating equipment. Not every old furnace will do 
the precise heating job that is required. 

Meanwhile, “emergency specifications” for many 
steels and other alloys have been worked out that do 
deal solely with getting the properties necessary, for- 
getting “virgin metals’ and like fetishes. The need 
for cartridges led to the development of a steel 
cartridge case that would shoot and would extract 
from the breech, even though it may not have the 
corrosion resistance of the brass case. Since we're 
figuring on shooting them rather than storing them 
for 20 years, the steel case fills the true specification. 
This substitution should ultimately release enough 
brass so that some of the unbalance in the copper 
and zinc situations may be relieved a bit. 


Vanadium, Manganese and Chromium 


Vanadium is reserved for its most important use, 
in high speed steel, its other uses being filled by 
low-grade aluminum, by zirconium, titanium, and 
boron, and even the old Navy favorite manganese- 
vanadium steel is on the way to replacement by other 
steels that are closely, if not entirely, equivalent, 
but do not use vanadium. 

Two of the most indispensable alloying elements, 
manganese and chromium, by virtue of early private 
stockpiles, and the development of domestic de- 
posits, along with a moderate degree of conserva- 
tion, have kept up with the needs, and manganese 
is even serving as an alloying element in lieu of 
scarcer ones. 

The fluctuations in availability of alloy steels have 
focused attention on being able to vary heat treat- 
ment to fit whatever steel may be procurable, rather 
than letting heat treatment be sloppy and piling in 
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lots of alloy so that the sloppiness may get by. Fur- 
ther changes in availability may be expected. 


Magnesium Production and Use 


If a better incendiary bomb than one of magne- 
sium is found, the magnesium capacity planned 
might still be used and the magnesium applied more 
widely to take the place of aluminum in aircraft. 
This would release aluminum, as would the use of 
mechanically stiffened carbon or mild alloy steel in- 
stead of aluminum in aircraft. Aluminum might 
tnen substitute for copper and for tin in many appli- 
cations, 

The expansion of aluminum and magnesium pro- 
duction has been one of the marvels of the emer- 
gency. It was possible because it was carried out by 
people who knew their chemistry, metallurgy, and en- 
gineering. Step by step we are on the road toward 
“aluminum from clay,” and without undue viola- 
tion of economics, considering the need. Even more 
spectacular is magnesium from sea water. The Hans- 
girg magnesium attempt was a spectacular flop, be- 
cause all it had was engineering; it lacked chemical 
and metallurgical knowledge. 

Probably not too hot as to economics, but valuable 
for speedy installation, the silicon reduction process 
for magnesium is an example of the conflicting fea- 
tures of most rush production and most substitution 
problems. The known workable setup for producing 
magnesium from its oxide through reduction by sili- 
con takes nickel-chromium heat resistant alloy re- 
torts, but providing the nickel is a problem. It ought 
to be, and probably is, possible to carry out the 
process without that type of retorts. Somebody has 
to decide whether the magnesium is worth the nickel, 
or whether the immediate need for magnesium is so 
pressing that there is no time to wait for develop- 
ment of technique that will not require nickel. 

The “food will win the war’’ group ordered amaz- 
ing quantities of evaporated milk, only to realize later 
that dried milk would have met the shipping problem 
far better. It is reported that a billion cans of evap- 
orated milk, the cans taking some 1,250 tons of tin 
and 75,000 tons of steel are in storage—a white ele- 
phant. O.C.D. at one time was figuring that every 
household must have a stirrup pump, a shovel, gal- 
vanized pails for water storage and so on, to get 
ready for bombing, without figuring where the steel 
for the tools and the man-hours to make them, were 
to come from. This steel and these man-hours, put 
into munitions that will keep the bombers away 
from our shores, are more sensibly expended. 

Spending a little alloy, 7.e. in the weldable “mild 
alloy,” or low-alloy high-yield-strength steels, those 
that are strong as-rolled and don’t require heat treat- 
ment in order to save lots of steel by reduction 
of weight required, would be wiser than kidding 


ourselves that we're saving alloy elements by not 
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using them where they are a wise expenditure, 
particularly since manganese, the least tight of all 
the alloying elements, can do most of the work. 

Conservation is proper use, not storage. A will- 
ingness to swap a small weight of one critical mate- 
rial (even if it’s the one it’s your own job to con- 
serve) for a much larger weight of another, or even 
a lot of a relatively plentiful one for a little of a 
very scarce one, i.e., to put each material where it will 
do most good, is what we shall have to come to. 
Fortunately, we have become sufficiently raw-material- 
conscious so that things are getting to be looked at 
from that point of view. 


The Silver Problem 

Balancing is mot always a simple problem. 
Whether it is better to use 3/10,000 of our annual 
copper supply or 3/500 of our annual mercury sup- 
ply for treatment of seed wheat is a matter for 
thought. The ratio of replacement of mercury for 
copper is high, but the total available tonnage of 
mercury is small. We are getting both copper and 
mercury in more than normal supply and using both 
in far more than normal amounts. For this par 
ticular purpose, we can use whichever one it is wis 
est to use, and that depends on the conditions o! 
supply and of most urgent demand. 

When we are getting far less than usual of on: 
metal and have large stocks of another that has 
high replacement ratio for the first, there is no que 
tion as to the advisability of using the latter; it’s 
necessity to do so. 

This is the case with solder, where 2 per cent s: 
ver will take the place of 30 per cent tin. The tec! 
nical man is ready to make this switch and has ma: 
it as far as he can, only to run into the jacka: 
politicians working for the votes of pressure grou): 
How to pry loose enough silver from our buric< 
store to meet the war requirements that silver wi! 
meet, in spite of these politicians, has been a real 
problem. It seems that the domestic JAPs need: 
ed licking as much as the foreign ones. 

In a masterpiece of phraseology, an Aug. 2! 
W.P.B. press release put the situation then existing 
in these words, “Silver is commercially scarce, though 
large stocks exist in this country.” Since then the 
price of industrial silver has been raised to 45c pet 
troy oz. to encourage Mexican and Canadian produc- 
tion, while most of our own stockpile, bought at an 
excessive price from political motives, still lay 
buried. However, the loaning of Treasury silver for 
conductors to replace copper was a straw in the wind 
to indicate that when dire scarcity necessitated, re- 
lease of stockpile silver might come for other war 
uses, everf like that in solder, where some of the silver 
will not be recovered. 

It has taken a long time to get as far as we have 
on the road to the use of our buried silver, but 4 
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In the manufacture of alloy steels in electric furnaces, conservation and substitution 


sept. 18 statement from the Treasury at last says 
iat 187 tons of silver will now be sold outright at 

45c price to industrial users with high priority 
tings. 

A “Silver Users’ Emergency Committee’ attempt- 
ed to “enlist public opinion” to force Congress “to 
bring silver out of government hoarding vaults and 
nto productive use,” a laudable purpose as it is 
stated in the quoted words. Unfortunately, there 
seems to be mixed up in this the feeling by some 
jewelers that making silver gadgets for wedding 
presents, and so on, is “productive.” Such use is 
a long way from the truly productive uses in solders 
and bearings, for silver saves tin in bearings, too. 
Pressure groups and politicians that use patriotic 
words to conceal ulterior motives and mix up worthy 
and unworthy objects tend to make it harder to ac- 
complish the worthy ones. 

The politicians are also a thorn in the flesh through 
their efforts to get government funds, from the au- 
thorities that can hand them out for raw material pro- 
duction, for unusable ore deposits and unworkable 
processes controlled by their constituents. A notable 
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of alloying elements have been major factors, (Courtesy: U. S. Steel Corp.) 






case is in all the hullabaloo about sponge iron as a 
substitute for scrap which we discussed editorially 
in the August issue. Political metallurgy is weird 
and wonderful. 


Steel and Copper 


Substitution of synthetic scrap, /.e., increasing blast 
furnace and coke capacity for pig iron and use of pig 
iron, plus ore added to the melting furnace (even 
though this is a bit hard on the lining), or partly 
blown down in the converter, and scouring the coun- 
try for scrap, plus increased ore, mining, and trans- 
portation facilities, and great increases in electric 
furnace capacity so that alloying elements may be re- 
tained, are the major features in-conservation in steel 
production. Since the planned production capacity 
for steel is 10-fold that of all the other metals put 
together, steel, cast iron, and malleable are the mate- 
rials to be substituted for non-ferrous ones wherever 
that is possible, and a change to non-metals is not 
possible. Balancing of the use of processing equip- 
ment so that no installed facilities be idle, is the ma- 
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Checking the sub-assembly of a cupola for the top 
of a gun turret of a 28-ton tank. In making a cast 
armor plate for tanks, substitution and conservation 
of alloys have been widely practiced. (F.P.G. picture) 








jor task here. Re-admission of converter steel long 
ago made an outcast by effective action of a pressure 
group, into the family of respectable steels will help, 
use of malleable will increase, and more use of gray 
iron will probably follow. Using these weaker and 
more brittle, but more easily made, irons instead of 
steel when the product doesn’t really need much 
strength or toughness, is good engineering. Cast- 
iron propellers for ships are known to work; it's 
sense to use them for freighters instead of steel or 
bronze. 

In this war of metals, our first thought is naturally 
to conserve a metal of which the supply is small by 
substitution of a more plentiful one. Since our 
productive capacity for iron and steel is so much 
greater than for all other metals, we lean back upon 
the ferrous metals in every case where they'll do, 
and are now at the point where we could use more 
steel than we can get. Hence we go to wood, not 
ably in truck bodies where we can save 350,000 
tons of steel a year, though that means producing 
a million board feet of lumber every day of the year 
The smaller pieces from getting out boards for truck 
bodies make wooden cots. We can go on from 
there and make clothespins and matches from stil! 
smaller pieces. 

Using what one has doesn’t mean that the product 
need be inferior. The Eskimo has skins as rav 
material. From them he makes a kayak that exact) 
fills his need. The Crees of Quebec use cedar shake 
spruce root and birch bark for canoes and pitch the 
with spruce gum plasticized with bear grease, an 
they are good canoes. When they can get it, the 
may use asphalt roofing pitch, if they happen to g 
to civilization and a hardware store. Thus th 
avoids having to shoot a bear, but they don’t « 
if they can get none but local materials. 

Saving steel by not using it for bobby pins a 
coat hangers sounds childish at first, but ‘‘mony 
mickle makes a muckle,” and the aggregate of min: 
uses, each “too small to have any effect’’ can ac 
up to a lot. It doesn’t make much difference whethe: 
a single lead pencil has a brass ferrule or one « 
the new non-metallic ones, but when it comes to 
recent government requisition for 13,000,000 pen 
cils, to meet the usual specifications, 7.e., with brass 
ferrules, those ferrules add up to quite some cartridge 
cases. 

Similarly, in assembling 150,000,000 ration books, 
gluing instead of using wire staples saves a good 
many miles of steel wire. 

Copper is conserved by shifting to brass where 
either will serve, by lowering the copper content in 
other alloys, to a slight degree by loan of silver for 
electrical conductors, and will be greatly conserved by 
the inevitable shift to steel for cartridge cases. Re- 
design of bronze freight car bearings to use a thinly 
lined steel or back would release a worthwhile amount 
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of both copper and tin, but even with the application 
of all possible savings and substitutions pending the 
time where there might be a surplus of aluminum, 
the copper situation will remain one of the tightest. 

It seems incredible that the supply of steel and 
copper, all devoted to direct or indirect war uses, 
should be insufficient to occupy all the man and 
woman-hours available for their fabrication or in- 
sufficient to provide adequate fighting tools for all 
the fighting forces we can muster. The building of 
plants and equipment, a phase now pretty well over, 
and accumulation of necessary inventories for work- 
ing materials, which, once filled, will not need to 
be increased, create a temporary drain that will be 
much reduced when raw materials come in at one 
end and finished goods come out of the other. 

But we also have to supply fighting tools and civil- 
ian needs to all the non-barbarian world and have to 
deliver them too, and it seems to be this that will 
force the utmost in conservation and substitution, in- 
lefinitely. By this token, too, we should not stand 
or being imposed upon by foreign specifications 

rawn in times of plenty and never revised. 

This will bear enlarging upon. It is much the 

sier way for a foreign engineer to call for just 

hat he has always used, in the hope that Santa 
aus will bring it, than it is to revamp his technique. 
\’e are too prone to act as Santa Claus and export 
st what the foreigner asks for, instead of export- 
c information on how to use what he already has 
iilable, when raw materials are involved, and too 
me, in the case of finished goods, to make every 
rt out of just what the purchaser or lease-lend 
rrower says to make them of, instead of using 
ore plentiful substitute materials that we know 

e at least as suitable for the purpose. We are get- 

ig real tough with ourselves, internally, and it's 

ne to get equally tough with those we supply. 

For a while, this attitude of not ‘‘risking” quality 

modifying specifications to keep up with ad- 
vances in engineering know-how was not entirely ab- 
sent from our own armed services, and we can fully 
sympathize with the desire of the Army that our 
guns, ammunition, tanks, etc., shall kill the right 
people, of the Navy that ships shall not break down 
while a sub is hanging around, or of the Air Force 
that a plane shall not break up in the air. How- 
ever, when it is possible, as it often is, to make per- 
fectly good guns, ships, planes, etc. with less lavish 
use of scarce materials and so make more of them 
to kill more of the right people, we ought to do it, 
and the generals and admirals are all for it. The 
mechanics of proving that the more material is still 
good material and getting the substitutions in effect 
through specifications and on down to the last in- 
Spector, are not too easy, but we're on our way. 
Orders to make use of proven substitutes have been 
sent out from the tops of the Services. Implement- 
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ing those orders in respect to everything used by 
the Services and doing it promptly, add up to a 
tremendously detailed task. 

An important method toward unchoking the whole 
metal situation, especially in respect to copper, and 
to aluminum and alloy steel as well, is segregation 
of scrap at the source, instead of mixing various 
grades. Pending complete application of this, and 
to utilize other scrap, specifications for copper alloys 
that can only be met by virgin metals, need revision 
to allow impurity content proven to be quite harm- 
less. 

You can re-use an alloy time and again if you 
don’t gum it up with alloys that ought not to be 
there. Spent brass cartridge cases, remelted and re- 
worked, make good new cases, but mix the cartridge 
scrap in with faucets, and the mix doesn’t make 
cartridge cases at all, and not very good faucets. 
You can handpick faucets out from cartridge cases, 
though it’s a waste of time to have to do so, but 
when machine shop chips get mixed, you can’t do 
that. The time to catch the chips is when they're 
a-borning, so every well regulated shop now has a 
special receptacle, right at the machine, for each kind 
of chips. With “a place for everything and every- 
thing in its place,” scrap becomes pedigreed scrap, 
quite as valuable as new metal, while mongrel scrap 
is vastly degraded in utility. 

In analogous fashion, the tungsten-molybdenum, 
vanadium high speed steel situation can be mate- 
tially helped by better return of used-up tools. 


Spreading Nickel Thinly 

Nickel is being spread more thinly; nickel steels 
of tomorrow will mean about 0.50 per cent instead 
of 3.50 per cent, for hardenability will be gained by 
a multiplicity of tiny amounts of different elements. 
Copper is not being used much to take the place of 
other alloy metals in ferrous compositions, but it 
would be a very sensible swap in the eyes of every- 
body but those policing copper. 

The heat-resistant nickel-chromium alloys are getting 
along with lower nickel content, but austenitic stain- 
less nickel-chromium welding rod is needed for 
armor welding, pending success in attempting to find 
a substitute. New demands for stainless steel for its 
corrosion resistance and for structural uses, where 
its strength rather than its corrosion resistance is 
wanted, come up constantly. The structural uses need 
close examination, for some are clearly substitut- 
able. Stainless-clad, 7.e., ordinary steel with a veneer 
of stainless, deserves to be more widely used for 
corrosion-resistant service. We need more facilities 
for producing stainless-clad and more experience in 
its use. It is claimed that manganese can be quite 
widely used to substitute for part of the nickel in 
stainless used for structural purposes (making a par- 
tially ferritic alloy instead of an austenitic one) and 
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Domestic| Processes for | Non-Es- | Alloying | | 
| Deposits | Using Low | sential | Percent- | | 
Devel- | Grade Ore | Scrap | Uses age De- | Further Possible 
Material oped Developed | Utilized | Dropped | creased | Partly Replaced by | Steps 
Beta ates | s. | ieee re | egenenemntereneeesicineeeee | 
Steel | Yes: “| Yes | Yes | Yes | No _ |Wood, ceramics, glass,| Same lines 
| plastics 
Copper Tera Yes Tae 5 Yes No Steel, zinc, silver, plastics,| R. R. bearings 
wood, paint, plating 
Zinc | Yes Yes Yes Yes No Steel, lead, plastics, wood, | Same lines 
ceramics 
Lead | Yes No Yes Yes No No Supply adequate at 
| present 
Aluminum | Yes Yes | Yes Yes No Copper, steel, plywood, | Same lines 
etc. 
Magnesium Yes Yes Yes Yes No Aluminum Same lines 
Manganese Yes Yes Yes Yes Yes No Same lines 
Chromium | Yes Yes Yes Yes Yes Manganese, silicon | Same lines and clad 
| | metal 
Nickel No No Yes Yes Yes Manganese, silicon, chro-| Same lines and clad 
mium, molybdenum, | sil- | metal 
ver, etc. 
Molybdenum; Yes | Yes Yes Yes Yes Silicon, tungsten, chro-| Better return of scrap 
mium tools 
Tungsten Yes Yes Yes Yes Yes Molybdenum, titanium, | Better return of scrap 
and tantalum in carbides | tools 
Vanadium Yes Yes Yes Yes Yes Aluminum, zirconium, Better return of scrap 
titanium, boron, platinum | tools 
(as catalyst) 
Antimony No No Yes Yes Yes No Same lines 
Mercury Yes Yes No Yes No _Lead azide for fulminate | Same lines 
Tin Yes" Yes Yes Yes Yes Organic coatings. Glass, | Same lines 
(silver, zinc, silicon, lead 
Titanium Yes Yes No No No — Same lines 





“ Low-grade South American deposits, no domestic deposits. 


What has been, and could be, done 


to some degree for corrosion and heat résisting uses, 
but there are limits to such substitution on the score 
of performance. 

The shift from riveted to cast and welded armor 
has temporarily called for high nickel steel, but the 
nickel content has been reduced and may be elim- 
inated. The extent to which nickel-saving is neces- 
sary is evidenced by the plan to make “‘nickels’’ with 
copper, silver, and manganese instead of copper and 
nickel. 

The main war use of zinc is in brass for cartridge 
cases, but zinc-base die castings have done yeoman 
service in substituting for other alloys that have to 
be fabricated by more laborious processes. Germany 
has used zinc copiously for things ordinarily made out 
of brass to save her scarcer copper, but we have had 
to skimp on zinc nearly as much as on copper. 

In an intelligent scheme of engineering the neces- 
sary combination of strength, lightness, and _stiff- 
ness into aircraft parts now made of aluminum, low- 
carbon steel sheets, like those used for the tin can, 
are welded to a stiffening expanded steel backing, 
like the expanded metal lath used to hold the plas- 
ter on walls. To provide corrosion resistance, when 
the camouflage paint, required anyhow, is insuf- 
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ficient, electroplating the exposed steel surface wi 
zinc may be practiced. This appeals to the conser\ 
tionist as much more sensible than using cold work 
stainless steel whose strength and corrosion resistan: 
are very satisfactory, but which takes large amou: 
of chromium and nickel. We can certainly get : 
alloyed plain steel and zinc to coat it from our plen 
tiful domestic deposits of good grade iron ore a: 
zinc ore more easily than we can utilize the do 
mestic low grade deposits of chromium ore or in 
crease the supply of imported nickel. 

Thus, with proper engineering, iron substitutes 
for nickel and zinc substitutes for chromium. 

Nothing very drastic has been done about anti- 
mony. Its content in battery plates has been limited, 
but not to any dégfee of reai harastp, anet-ns-su0. 
ble substitution there has not had to be resorted to. 


The Hardship in Tin 


Where some hardship has come in, is in respect to 
tin. Tin is really a tougher proposition than rubber, 
for given’time, we can make substitutes that have the 
properties of rubber, but when you use something 
else, such as glass, instead of tin, you get a different 
set of properties, and have to engineer the whole 
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process to suit those properties. When you do this, 
you come out all right. Tin seems to be better off 
than rubber, because there has been technical plan- 
ning for getting along without it. That is, we know 
more about engineering substitutes for tin than we do 
about synthetic rubber. 

We don’t need tin-base babbitts; lead-base bab- 
bitts will do the work; other bronzes such as silicon- 
bronze, will do nicely for general bronze castings and 
even the bronze alloys for bearings should ultimately 
prove to need no tin other than that from scrap. 

Lead burning can replace wiping solder. Other 
tin solders are nicely substituted by lead-silver, ex- 
cept for soldering black iron or bonderized stock. 
Some further information and some educational 
spreading of information on technique will be need- 
ed to complete the solder substitution. 

The major remaining use for tin is for food can- 
ning, which cans used to be made from hot-dipped 
tin plate that, because of the nature of the hot-dip- 
ping process, had to have a certain average thickness; 
t couldn’t be squeezed any lower, but that average 
thickness was made up of some thin, but thick 

nough, places and a lot of places that were thicker 
an necessary. By electroplating, we can put on 
ist the average we want, and no more, and make 
1e coating uniform, to boot. The can makers and 
he National Canners’ Association have had a most 
ynstructive attitude. Long before Pearl Harbor they 
ere scheduling for the present canning season, can- 
ing tests in cans made from thinly coated elec- 
rolytic tin plate and from lacquered bonderized 
eel with no tin in it at all, to fill in gaps in informa- 
on, though the gaps were astonishingly small. They 
“ill be ready to put electrolytic and bonderized stocks 
) satisfactory uses just as fast as the steel mills can 
ipply them, with a consequent vast reduction in tin 
1ceds. Something like one-fifth the tin we used to 
ise for tin cans will do a real good job. But even 
this isn’t the final answer; we can go still further 
and preserve food without tin. 

Dehydration, freezing, and packaging in non-me- 
tallic containers are also developing fast. Probably 
the more corrosive products that would otherwise 
need hot-dipped tin plate will ultimately all go in 
glass or else not be canned at all. Nutritionists are 
listing the things we can do without if we have to. 
We shed a personal tear at the possibility of having 
to go without cherry pie, and hope the glassmakers 
allow that contiigency to be avoided. 

Collapsible tube packaging in tin has practically 
ceased. Lead tubes, with synthetic organic linings of 
the rubber-like type, serve for many products. Foil for 
packaging is practically out, with no harm ensuing. 

Reclamation of used tin cans, uneconomic under 
normal conditions, is being resorted to, and this is 
sensible, for it furnishes a supply of steel scrap bene- 
ficiated by removal of tin as well as a small amount 
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of reclaimed tin, killing two birds with one stone. 

The growing pains of the Texas tin smelter will 
doubtless be smoothed away, and if importation of 
Bolivian tin ore is kept up, the country’s stockpile 
of tin should tide us over until substitutions can be 
put into full effect, and imports from South Amer- 
ica should provide the irreducible minimum. 

The most vital need for effective conservation of 
tin is the early completion of the electrolytic tinning 
and the bonderizing lines. 

We remember the darky washwoman in the South 
who was late in bringing the washing. She explained 
that her pump was out of order and said, ‘Mr. 
Roundtree could have fixed it, but he didn’t have 
the fixtriments.’’ Getting the fixtriments necessary to 
vitalize a known technique for substitution, from 
a dormant possibility to an accomplished fact, comes 
into practically every substitution problem. 


Cobalt, Beryllium, Boron, etc. 


Among the minor metals, cobalt, beryllium and 
cadmium, supplies of which are difficult to increase, 
are being restricted to their more essential uses. 
Mercury, whose uses are chemical rather than metal- 
lurgical, and titanium, whose major role is as the 
oxide in pigments and opacifiers, but which can 
sometimes act as understudy for vanadium, are both 
being supplied from domestic or nearby mines. 

Elements of which our domestic supplies are inex- 
haustible are silicon, phosphorus and boron. As a re- 
ducing agent, and as an alloying element, silicon is 
serving well. Despite the back seat into which the 
mild alloy steels were pushed at the start of the 
emergency, some of the phosphorus-containing mild 
alloy steels are edging their way into munitions 
manufacture, because of specia! suitability of their 
properties. Boron is rapidly assuming importance in 
conferring depth-hardening on steel. 

For producing these and the other electrically 
smelted alloying elements, the provision of electric 
generating facilities has been kept well up toward the 
requirements, and there is no lack of coal (in the 
mines, at least) for the steam plants, and in the 
present season, no lack of rainfall for the hydro 
plants. Rail transportation has been kept up in a 
very satisfactory way. 

All the achievements in supplying unprecedented 
amounts of metals, in apportioning them to the uses 
and in the amounts where they do the most good, 
and in utilizing substitutes, can be summarized as the 
application of sound engineering principles. The 
economic conditions were vastly changed from those 
obtaining previously, and were moreover under con- 
tinuous change, so that the best way to do a thing 
last month, this month, and the next month, may 
bear little resemblance to each other. The flexibility 
of thought and practice resulting from this experi- 
ence will be a permanent national asset. 
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Washington's War-Materials Achievements 


by LESLIE PEAT 














It is still too early to class Washington’s programs 44 §OTHING Is GREAT or small save by compari- 
and policies for expanding and augmenting our metal N son,” stated Swift in ‘Gulliver's Travels.”” In 
supplies, overcoming shortages, allocating available rating our war efforts at the Capital the only 
materials in the best stragetic interests, etc., as an yardstick is World War I, unsatisfactory as this 
unequivocable achievement. The effort is too com- may be. 
plex and its effects still too hazily visible to warrant The present is a ‘‘total war,” not only because every 
a positive judgment. But there is no better time man, woman and child is involved actively but be 
than the present to take stock, realistically and objec- cause a far greater part of the world is now should 
tively, of our progress and actual achievements in ering arms. Now we are the “arsenal for democracy.’ 
materials-controls, so that we may see (and continue) During the first war our A.E.F. was fighting chiefly 
what is good, and recognize (and correct) that which with French and English arms and ammunition. 
is bad. Mr. Peat—an experienced Washington cor- In both wars we had advance warning that we 
respondent for several industrial magazines—at- might become involved actively. Besides, in case of 

tempts here the colossal task of interpreting Wash World War II we had the precedent of Work 
ington’s metals-developments to date for metal- War I, which indicated we could be dragged in a 
industries engineers, who—if our ear to the ground second time despite our isolationists and youth move 
has not misled us—will henceforth have increasing ment consecrated against ever fighting on foreig: 
: responsibility in the handling of the metals program soil again. 
in the Nation’s Capital. The Editors Over-all, our accomplishments in this era hav. 
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First meeting of War Manpower Commis- 
| sion. Front row: Donald M. Nelson, C. R. 
Wickard, P. V. McNutt, Frances Perkins, ]. 
; V’. Forrestal. Back row: Wendell Lund, G. 
| H. Dorr, L. B. Hershey, A. ]. Altmeyer, A. 
. §. Flemming, F. W. Harper. 
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been truly remarkable despite all the fuzzy-wuzzy 
lanning and execution. The fact that Government 
itself placed many silly hurdles in production's path 
makes the final accomplishment all the more brilliant. 
During World War I even Wilson’s democratic 
government was not hostile towards big business. 
During the F. D. Roosevelt era big business has ever 
been sniped at, both directly and through glorifica- 
tion of the labor union. 

In this era Dollar-a-Year Men have been sniffed 
at, as being tainted by big business. Anti-trust suits 
and persecutions have enjoyed a field day. Steel men 
have frequently not been placed in charge of Govern- 
ment agencies dealing with steel lest they favor their 
own companies. 

Too much has the New Deal spirit of experimen- 
tation been carried over to war activity. Industry 
would have worked out priorities, allocations and in- 
ventory appraisal in a practical manner from the 
start and as they applied them to their own success- 
ful individual industries, if given the nod and au- 
hority. Hard-headed men of industry would have 

rofited by trial and error methods in Britain. We 
ere adopting certain methods of materials distribu- 
on just after Britain had abandoned them. Many 

1 older steel man commented on the superior set-up 

Washington during the first war, at least in some 

partments. 

Of course it must be admitted that running War | 

is child’s play compared with this. That was the 

- where the foot soldier with gun and bayonet 

unted most. In this war the mechanized weapon, 

recise as a Tiffany watch, is supreme. Towards the 

d of the first war, Ford was turning out a 31/,-ton 

nk, which, compared with a General Grant or 

eneral Lee, looked like a kid’s skooter. 

if in the first war anyone had mentioned a pro- 

iction program of 60,000 airplanes, 45,000 tanks, 

,000 anti-aircraft guns and 9,000,000 tons of ship- 

>ing in 1942 he would have been looked upon as a 
jules Verne romancer. The war plane then weighed 
ne-fifth the present plane and was made of canvas, 
vire and wood parts as again the all-metal plane 
oday. It has been said that the first world war 
ushered in a golden era of the chemical industry and 
that this war is ushering in an aluminum-magnesium 
age of metals. 


Some Comparisons 


In 1918 production of aluminum was 65,000 
tons! in 1943 it should reach 1,250,000 tons; in 1918 
production of magnesium here was 142 tons; in 1942 
it will be 85,000 tons with a goal of 300,000 tons. 

Using steel as a production barometer for metals 
generally, steel ingot production in 1917, the peak 
of that era, was 45,000,000 tons as against close to 
90,000,000 tons today. Moreover ton for ton, steel 
goes farther today since for a given strength in 1917, 





the same strength today means more lightness. One 
might say that 45,000,000 tons of steel in 1917 is 
equivalent to 55,000,000 tons, or more, today in this 
era of alloys. 

We were off to a good war start on Pearl Harbor 
day because of accumulations of strategic materials. 
We had 14 months’ supply of tin and a year’s supply 
of rubber, for instance, though actually this ad- 
vantage over War I was nullified by the unexpected 
seizure of vital war materials in the Western Pacific 
by the Japs. 

Memories of the gross surpluses that existed after 
the first war made our industrialists reluctant to ex- 
pand capacity in the early phase of ¢his emer- 
gency. The copper industry took an awful 
beating because of surplus stocks in 1919. The 
“everlasting metal’ was too everlasting and it 
took financial wizards to stave off chaos through 
out the industry. Second hand war steel plagued the 
steel industry for years and caused permanent shut 
downs of the weaker companies. With this in mind, 
Walter S. Tower's impossibly light estimate of de- 
fense needs can be understood when he said, in the 
fall of 1940, that only 8,000,000 to 10,000,000 tons 
of steel would be needed yearly for defense. That 
was of course a year before Pearl Harbor. 

On one critical metal, zinc, none less than Presi 
dent Roosevelt and his advisers themselves are to 
blame for much of the shortages. Without giving 
American zinc producers the chance to protest, they 
lowered the zinc duty 20 per cent in favor of Canada, 
effective Jan. 1, 1939. When zinc producers finally 
heard of this action they brought forth a belated 
protest, stating that zinc prices would have to be cut 
20 per cent also and that there would be no incentive 
to keep up marginal producing plants and explore 
for more ore, all working against our military re 
sources. Their futile protest came true to the letter! 

Moreover the zinc die casting process had devel 
oped into a great mass production outlet for zinc 
and made a heavier drain on that metal than during 
our first war. 

Certainly, handling of prices of basic materials 
has been far superior in this era. Then they ran 
away like an escaped captive balloon. Copper reached 
36 cents a pound in March, 1917; it has been held 
down to 12 cents today (except in very few instances 
where marginal producers were given subsidies: 
Open-hearth billets reached $95 per ton in June, 
1917; they are frozen at $34 today. Basic pig iron 
sold at $54 in July, 1917, as against $24 today. In 
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the last analysis, of course, we lack perspective in 
determining how our war efforts today compare with 
those a quarter century ago. 

Weighing heavily in the balance in favor of the 
present era is the cheapness of aluminum, the current 
price being 15 cents per pound. During the first war 
it reached 60 cents, but was reduced to 32 cents by 
Government decree on March 2, 1918, revised to 33 
cents the following June 1. 

Today aluminum might be considered cheaper 
than copper since because of greater lightness one 
gets equal or more bulk for his money than in 
copper. Public utility companies have often decided 
aluminum superior to copper for high tension lines, 
the less electrical conductivity being offset by greater 
lightness and need for fewer supporting towers. 

Bombing from the skies has caused much rear- 
rangement of our munitions plants. During the 
first war they were concentrated along our Atlantic 
Coast from Boston to Norfolk, Va. Today they are 
much more decentralized, with hundreds of plants 
on our Western prairies. Not only does this guard 
against bombings but tends to prevent congestion 
points in housing, labor supply and raw materials. 

We have learned much from the first war, such 
as not to build a certain type of concrete ship which 
invariably failed, 

Our plan for subcontracting of munitions manu- 
facture is a distinct product of this war. Stationary 
“clinics” and traveling caravans displayed photos, 
blueprints and models of parts the prime contractor 
wanted to “sub.” The only counterpart of caravans 
in the first war were ‘‘circuses’” or freight trains 
loaded with guns, tanks and airplanes, which were 
more of ballyhoo nature than practical. 

Civilian initiative has been outstanding in this 
era. Take York, Pa. It will go down in history for 
its initiative in “marrying” prime contractors to 
“subs” long before the Government got around to it. 

We do know that our A.E.F. boys are an inch 
taller, more healthy, more resourceful and altogether 
better soldiers than their fathers in arms. And it is 
probable that these fathers as civilians, many at 
Washington, are doing a better job than their 
fathers in 1917. 


Beginnings of Our War Planning 


And now, for sake of the record, we go more 
into detail about Washington history to date, with 
briefer references to parallel events during the first 
war. Organized May 29, 1940, the day after the 
King of the Belgians surrrendered his 500,000-man 
army, and the day the Dunkirk retreat began, the 
Advisory Commission to the Council of National 
Defense has a nebulous place in the history of these 
desperate years. It stemmed from the National De- 
fense Act of 1916, and was patterned after its 
predecessor of War I. 
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Industrial giants of the two world wars: Donald M : 
Nelson, head of the W.P.B., and Bernard M. Baru: | 
chairman, War Industries Board, World War I. 


Edward R. Stettinius, Jr., who headed the Natio: 
Defense Advisory Commission’s Industrial Mater: 
Division, made an outstanding contribution to 
ultimate victory of the United Nations when 
picked his staff more than 30 months ago. H 
deputy commissioner was tough-minded William 
Batt, industrial statesman of the first rank, who 
carried the materials responsibility through 20 mon 
of hard fighting, and who is now No. 2 man of | 
nation’s armament program as Donald Nelsons 
deputy. One of Mr. Stettinius’ administrative chic: 
was A. I. Henderson, later to be head of WPIi's 
Materials Division, and now deputy director genera! 
of operations in charge of all materials and industry 
branches. His sights were remarkably high during 
the isolation and appeasement era when he was 
also priorities and export boss. A group of metal 
lurgists and minerals executives and attorneys whom 
Mr. Stettinius “drafted” from industry are, for th: 
most part, still on the job attempting to channel almost 
every material known to industry into armament 
plants. 

None of these men knew that Japan would strike 
on December 7. None realized the magnitude of 
the armanent-program-to-be. But able technicians 
from industry were added through the various reor- 
ganizations, until today one of the most capable tech- 
nical groups to be found in any national defense 
agency is working far into the nights for ‘Aleck’ 


Henderson. 
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A comparison of foresight exercised during War | 
and the present emergency shows that men were 
working on the problem well in advance of the 
declaration of war on Dec. 8 (see Table I). Whereas 
all major organization of matertals branches occurred 
after the declaration of World War I, April 7, 1917, 
all of our present materials branches were formed 
and were in operation nearly 2 yrs. before Pearl 
Harbor, differentials running as many as 999 days- 
as in the case of rubber. 

Despite the dangers of comparing one emergency 
period with its predecessor a quarter of a century 
before, historical facts of considerable importance 
are shown in an objective analysis of the materials 
problems of these two eras, and what was done to 
solve them. Quantities of armament items, prices, 
priorities control, new facilities, conservation, and 
allocations play parts in both dramas of securing 
enough materials for armament production. 


How We Started in 1916 


By 1916, after more than a year of the European 
conflict overseas, it became apparent that there would 
be serious shortages of materials in the United 
States. The Naval Consulting Board appointed a 
committee to make a comprehensive study of 18,000 
industrial plants, but the project was abandoned. 
Another report, made by the Kernan Committee ap- 
pointed by Secretary of War Newton D. Baker, 
failed to achieve any valuable findings, largely be- 
cause the questions did not call for definite answers. 

The real effort started when President Wilson 
established the Council of National Defense (Aug. 
29, 1916) which was not, however, formally organ 
ized until October 11, with the Secretary of War 
as chairman. On Feb. 28, 1917, the Council formed 
the Munitions Standards Board, headed by Frank A. 
Scott, and on July 28, 1917, the War Industries 





TABLE I. 


Com parison of Dates of Organization of Materials Branches 























World War I vs. World War II 


Number of 
Days Branch 
Formed After 


Number of 
Days Branch 


Formed Before Differential 








Branch Chief Branch Chief 
Cor ity War Declaration War Declaration in Days World War I World War Il 
April 7, 1917 December 8, 1941 
Alt n and Magnesium 18 514 532 Pope Yeatman A. H. Bunker 
Charles McDowell 
Che Is 9 514 523 L. L. Summers 
Walter S. Towers 
Iror Steel 161 514 675 J. Leonard Replogle A. D. Whiteside 
C. A. Adams 
Reese H. Taylor 
Power and Communications 242 514 756 Fred Darlington J. A. Krug (Power only) 
Cork and Asbestos 389 514 903 Fred W. Gardner 
Nickel 514 (Administered by Inco) H. A. Rapelye 
H. K. Masters 
Tungsten, Molybdenum, etc. 334 514 848 H. W. Sanford E. K. Jenkes 
J. A. Church 
Copper 151 514 665 Eugene Meyer, Jr.” Harry O. King 
Manganese, Chromite, Silicon Alloys, 
etc. 9 514 523 L. L. Summers Andrew Leith 
/ George N. Armsby 
Tin and Lead 335 514 849 I. H. Cornell Erwin Vogelsang 
Mica, Fluorspar 335 514 849 C. K. Leith R. B. Ladoo 
Mining 514 Wilbur A. Nelson 
David Ubelacker 
Zinc 514 George C. Heikes 
| Named chief, Non-Ferrous Section. WIB, October, 1917; chairman, War Finance Corp., March, 1918. 
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Board, destined to carry out the materials program 
for World War I, was created with Mr. Scott as 
chairman. Thus, nearly four months after the U. S. 
declared war on April 7 the materials and production 
directorate of World War I took shape. Bernard 
M. Baruch, later chairman of the Board, was at first 
Mr. Scott’s Commissioner of Raw Materials. Within 
a few months the commodity sections began to take 
shape, but actual organization of branches, with 
delegated authority from WIB, lagged in many 
instances. 

In general, the present serious materials shortages 
are incomparable to the tight spots of the last war. 
This is due to the increased size of armament units 
multiplied by the greater number of units required 
today. 


Price Controls Then and Now 


An important difference between the price controls 
operations of World War I and the present era is 
that during this emergency the price-fixing authority 
is now vested in the Office of Price Administration, 
an agency independent of OPM’s successor, the War 
Production Board; whereas during the previous 
emergency price-fixing was administered by the War 
Industries Board itself through its various commodity 
branches. Another difference was that 25 yrs. ago 
the first problem WIB tackled was prices, but during 
the present emergency the problem of prices was 
met in most materials after some control had been 
exercised to conserve the commodities themselves. 

Leon Henderson was appointed by the President 





as a Commissioner of the Advisory Commission to 
the Council for National Defense, in charge of Price 
Stabilization, in May, 1940. Then he was named 
administrator of the Office of Price Administration 
and Civilian Supply on April 11, 1941. Thus, 
granted some power—but not enough—he launched 
the ‘jaw bone” era and cajoled and threatened. 

Two years and two months before Pearl Harbor 
Congress passed a bill making Emergency Plant 
Facilities Contracts ‘‘bankable.” It was framed by 
Leon Henderson's Price Stabilization Division of the 
Advisory Commission to the Council of National 
Defense, and stands as a milestone in the labyrinth 
of national preparedness. The Civilian Supply Di 
vision was transferred to the Office of Productior 
Management on Aug. 29, and the name of the price 
fixing agency was shortened to Office of Price Ad 
ministration with Mr. Henderson still in charge 
Without the support of adequate legislation, and 
later with violent opposition to his coast-to-coast 
rationing appointees by vociferous congressmen, Mr 
Henderson has done a magnificent job. Whateve 
may be the ultimate cost of this war, his efforts ir 
fixing price ceilings will have reduced the total out 
lay by many millions of dollars to the taxpayer 
our nation is saved from inflation, much credit w 
go to Mr. Henderson. 

During World War | price-fixing was done w: 
the closest cooperation of the industries involv« 
Critics then feared that the conferences were far | 
cozy for the public good. Long before any fort 
agreements were concluded, and Presidential ord 
were issued establishing materials prices to the g 


Production chiefs visit Ford Willow Run plant. Left to right: W. A. Harriman, C. E. Sorensen, Donald A 
Nelson, Henry Ford, Oliver Lyttleton (British Minister of Production), W. S. Robinson (Australia), W. 
Kanzler, Edsel Ford. 











ernment, Bernard B. Baruch and his able non-ferrous 
chief, Eugene Meyer, Jr., had done a great deal of 
spade work. This early period contrasted sharply 
with the early days of Mr. Henderson’s activities, 
when industrial leaders were more than once sur- 
prised by the tone of voice of Mr. Henderson and 
his colleagues, and a bit shocked at the “youse guys”’ 
attitude some of them used while presiding in the seat 
of government. Mr. Henderson's associates cannot 
be charged with a shortage of book-larnin’, although 
when primed with the indignation of the have-nots- 
now-in-power, some of them tended to be strident. 
An important difference between the price-fixing 
of the two periods was that during War I, price 
ontrols affected the refined basic material, and in 
some cases its raw miaterials; whereas during the 
present emergency the program has been extended to 
manufactured goods at retail prices, rents in defense 
areas, some services, etc. Mr. Henderson’s simple. 
easoning that wages and farm prices—as well as 
orporate profits—had a share in the anti-inflation 
trategy caused consternation among pressure groups 
ich as labor, farm, and lesser blocs. Price-fixing 
came a political shibboleth and the whole effort 
s been thrown into the bitter arena of politics- 
id that, unfortunately, on the eve of a congressional 
ection. OPA’s rationing powers have added fuel to 
e political flame, while Mr. Henderson has been 
ing to induce congress to plug up some holes in 
Emergency Price Control Act of 1942, signed by 
President on Jan. 30, 1942. 
OPA’s ceiling technique during the present emer- 
icy has already proved to be far better than the 





Planning all-out production: William H. Harrison, 
director of war production, and Donald M. Nelson. 


bulk line” pricing employed during War I. 

Materials price-fixing dates of World War II com 
pared with War I are shown in Table III. ‘‘Differ- 
entials in Days’’ (last column) attempts to show that, 
upon the basis of dates orders were issued, the pres- 
ent program was well ahead of World War I. The 
first maximum price regulation issued during the 
present war was on Feb. 17, 1941, covering second 
hand machine tools. 
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TABLE Il. Material Prices—Annual Averages in Dollars 


























rT 1917 a é 
Price Price 
| | Fixed by Fixed by 
| 1900 | 1914 | 1915 | 1916 | High |W.1.B. | Low | Average}; High W.1.B. Low Average) 1941 
a” - —E —E 1 ial or | 
iminum 0.33 0.20 0.28 0.415 | 0.6077; 0.38 | 0.3640 / 0.5159} 0.33 0.332 | 0.33 0.33 | 0.17 | 0.15 
Antimony 0.108 0.0853) 0.0595) 0.058 | 0.346 | | 0.136 | 0.207 0.1475 0.0762; 0.1255) 0.15 0.16 
Copper (Lake, N.Y.) | 0.1617) 0.136 | 0.1764) 0.2817) 0.3575! 0.235%) 0.235 0.2918; 0.26 0.235% | 0.235 0.247 0.1179) 0.12 
Iron & Steel | | 
Pig (composite ton) | 17.82 13.52 [14.15 |20.31 |60.00 | 33.00* | 39.99 38.00 33.004 34.38 {23.51 23.61 
Bars (lb.) 0.0161) 0.0148) 0.0131) 0.0248) 0.2213) 0.029¢ | 0.0349 0.0294 0.028 | 0.0214) 0.0214 
Shapes (Ib.) 0.0191) 0.0154) 0.0130) 0.0250 0.0631) 0.034 0.0366 0.034 0.0299! 0.021 0.021 
Plates (Ib.) 0.0155; 0.0114) 0.0129 0.0282) 0.2200, 0.03254 0.0521 0.03254 0.0396, 0.030 | 0.028 
Billets (gross ton) |25.15 | 20.08 |22.51 [44.23 |95.00 | 47.508 147.064 | 71.15 47.068 47.30 |34.00 | 34.00 
Steel (composite) 2.26 1.52 1.63 2.80 | 4.46 3.79 2.51 2.49 
Lead (lb., N.Y.) 0.0437| 0.0367} 0.0467; 0.0679) 0.1225) 0.0775", 0.055 0.087 | 0.0805: 0.0805*| 0.0805) 0.0805! 0.0579) 0.065 
Platinum (troy oz.) |45.14 |47.13 |83.40 | 105.00 87.00 |102.00 |108.00 105.007 136.00 | 36.00 
Tin (Ib., N.Y.) 0.299 | 0.357 | 0.3864) 0.4348) 0.8712 0.425 0.6166; 1.110 0.7258 | 0.70 0.868 | 0.5201) 0.571 
Zine (slab, N.Y.) 0.044 | 0.053 | 0.1444) 0.1375] 0.1105 0.0767 0.0911 0.0985; 0.129 0.0682, 0.0831) 0.0747) 0.073 
Composite Metal | 8.555 |12.542 | 16.826 17.643 16.654 | 9.401 | 9.323 














1Sept. 1, 1917, for government 


urchases. Speculation and forward *Oct.. -11, 
uying kept the market in violent Revised schedule 
upsets, but Alcoa furnished U. S. 11, and several 
requirements at agreed-to prices were issued. 
throughout the war. buying, however, 
2jJune 1, 1918, to March 1, 1919, stabilization. 
to all U. S. users, and wage de- Sjune_ 18, 
creases were prohibited by Presi- Schedule. Note 
dential edict. was higher than 


* Sept. 14, 1917, as per industry- 
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government agreement. 


followed on Nov 
minor amendments 
Speculative and foreign 
prevented market 


which followed 


®June 14, 1918, Schedule. Agreed 
Steel Schedule to by the government because of 
necessary wage increases to keep up 
production following the last quarter, 
1917, and first quarter, 1918, gluts. 
7 May 1, 1918 Schedule. 
®Dec. 1, 1918, later adjusted to 


1917, Government 69.4687 6c. 
that this schedule ® Feb. 13, 1918. Agreement: East 
the lows of 1917 


St. Louis Grade A; plates 14c, sheet, 
15c. 





























































TABLE Ill. Dates on Which Materials Prices Were Fixed 

















World War Il World War I 
r _ ~ c = + 
Material Date Price Sched- Days Before Date Days After Differential 
Effective ule No. War Declared Effective War Declared in Days 
Aluminum scrap & secondary ingot March 24, 1941 2 259 April 25, 1917 18 277 
Iron & steel scrap April 3, 1941 4 249 (none) 
Zinc scrap & secondary slab April 9, 1941 3 253 Feb. 13, 1918 312 565 
Iron & Steel April 17, 1941 6 235 Sept. 24, 1917 170 405 
Nickel scrap June 2, 1941 8 189 (none) 
Pig iron June 24, 1941 10 167 Sept. 24, 1917 170 343 
Brass mill scrap July 22, 1941 12 139 (none) 
Copper Aug. 12, 1941 15 118 Sept. 21, 1917 167 285 
Tin, pig Aug. 16, 1941 17 114 (post-war price settlement) 
Copper and alloy scrap Aug. 19, 1941 20 111 (none) 
Steel castings Nov. 15, 1941 41 23 (none) 
Note: All of the above orders have been amended. Since the declaration of War, December 8, 1941, a number of Price Schedules have been issued by 
the Office of Price Administration on other metals, and on a large list of metal products. 
The General Maximum Price Regulation, dated April 28, 1942, put about one-half of the nation’s entire wholesale price structure under ceilings, 
































Priorities Problems of Two Wars 


Priorities invoked by the War Industries Board 
during World War I apparently sufficed, although 
there were desperate days of materials shortages when 
whole sections of the nation’s war industries were 
shut down. 

One of the most devastating . criticisms of the 
materials controls during the present emergency lies 
in the breakdown of the present system, based on 
the World War I experience, and the failure of 
WPB to alleviate the “shortages” in face of actual 
plenty in many instances. 

A pungent comment on “‘priorities inflation’’ was 
made by W. L. Batt, who told a press conference 
that WPB had overdrawn at the bank. It has handed 
out more priorities for critical raw materials than 
there are materials available. During the intervening 
six months this has become an habitual performance. 


In July, 1941, under the OPM, the old priorities 
system first became seriously inflated. To obtain ma- 
terials it became necessary to have ratings of A-10, 
A-5, and finally A-2 or higher, which ratings origin- 
ally had been preserved for the military services. 
Priorities became meaningless and the priorities sys- 
tem broke down. In the resulting shake-up the old 
Supplies, Priorities and Allocations Board was 
formed. 


Since then OPM and WPB established an allo- 
cations method to specifically direct deliveries of 
critical raw materials to fabricators of importance to 
the defemse program. Inasmuch as the production 
cycle in this country is an extended one, the alloca- 
tions, in most instances, did not reach through to the 
assistance of the fabricators of the end product. The 
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allocations applied only to the first transfer of raw 
materials in the first stage of production. The fabri 
cator of the end product, in many instances and 
for many items, was still dependent upon his priority 
rating. 

Inflation of ratings has still continued. The high 
est is now AAA. The lowest rating that has an 
effectiveness in a scarce commodity is A-1-A. Furthe: 
more, any specific allocations of material, which 
effect are orders with the force of law, require t! 
distribution of great quantities of material regardl« 
of any preference rating. As these special allocatio:. 
have grown in number, the material to be distribut« 
pursuant to preference ratings has necessarily < 
clined—thus rendering ratings of less and less vali 

The preference rating system which we mig) 
otherwise term ‘‘qualitative distribution,” has becn 
in a large part responsible for the maldistribution 0: 
our available supply of raw materials. Manufacturers 
with high preference ratings are inclined to over 
order and over-use the privilege of first call on 
available supplies of critical materials, The new 
WPB Quota Allocation System has been announced 
as a steel allocation plan using a certificate system. 
In sOme respects it is similar to the British and 
German schemes. 

To date the simplest and best method devised is 
that of the Germans and British. They issue cou- 
pons, license over authorizations, and these authori- 
zations are passed from the materials consumer to 
the materials suppliers. In this way a limited quantity 
of material is guaranteed to every user. The distri- 
bution is’ on a quantitative rather than a qualitative 
basis. It is a plan that has been followed by England 
since July, 1940, and by Germany for a still longer 
period. 
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Plant Expansions 


New materials facilities were first recommended 
by the Industrial Materials Commission of the Na- 
tional Defense Advisory Commission to help win 
World War II. Being an advisory group, it was not 
until after the Office of Production Management was 
established that any actual attempt was made to ex- 
pand domestic productive capacity of materials. More 
than $1,000,000,000 was spent by private capital for 
plant expansion during that early period of confusion 
when the government was trying to formulate a 
program. Announcements of contracts that never 
materialized, recommendations for doubling and 
tripling the various programs, and counter recom- 
mendations for reducing the outlay kept the new ma- 
terials facilities subject in a state of unhappy flux. 
But industry’s achievement in beginning new facili- 
ties with private capital has already proved to be a 
factor of major inportance in our nation’s struggle. 


Conservation Plans Compared 


Conservation’s high priest was Robert E. McCon- 
nell in the earlier days of OPM. A consulting mining 
ngineer of standing, he at once enlisted the services 
many conservation stalwarts from industry. Para- 
oxically, the metallurgical experts whom Mr. Mc- 
onnell secured from industry for the duration were 
en who for years had been selling industry on the 
lea of using more nickel, zinc, aluminum, chromium, 
d the whole list of now critical materials. They 
nmediately threw their own thinking into reverse. 
‘hey set out to evangelize the most profligate of 
itions to seek substitutes for these now-critical ma- 
rials, 
A whole series of new national emergency (NE) 
iemical compositions was developed by industry 
metallurgists to save scarce materials. By then, how- 
ever, most of the consumer durable goods manufac- 
turers had been shut down by curtailment and con- 
servation orders, and the No. 1 problem was to sell 
industry's No. 1 customer, the Army and Navy, on 
changing their specifications for armaments in an 
effort to conserve the more critical materials. The 
Army and Navy tacitly agreed to changes provided 
the end product stood up under ballistic and other 
service tests. This introduction into military think- 
ing of a sound engineering problem was an achieve- 
ment of the first order. To Mr. McConnell and his 
colleagues, including Harvey A. Anderson and E. J. 
Hergenroether, goes the credit. 
World War I conservation chief was Arch W. 
Shaw, chairman of the Commercial Economy Board, 
formed on March 24, 1917, a fortnight before the 
U. S. declared war against Germany. This became 
the Conservation Division of WIB on May 8, 1918, 
with Mr. Shaw, a Chicago business-paper and book 
publisher, still in charge. The philosophy of the 


Division was to achieve whatever economies in busi- 
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ness practices as were possible without upsetting in- 
dustries. He successfully fought against a plan, 
strongly supported, to eliminate non-essential indus- 
tries altogether. His scheme was to reduce non-essen- 
tial uses of labor, materials, capital and equipment 
in all business. 

Simplification, the reduction of sizes, types, and 
styles, was the chief effort of the Conservation Divi- 
sion in War I. Although conservation was loudly dis- 
cussed from the days of the inception of the present 
emergency, nothing of importance has been achieved 
since Mr. McConnell’s tenure, and the appointment 
of Lessing Rosenwald more than a year ago, until a 
few months back. That was the announcement of the 
National Emergency (NE) steel and non-ferrous 
specifications. These were developed by industry's 
metallurgists and engineers who had been working 
on these problems for years as members of industry 
and engineering society committees. Simplification 
only recently was put under the administration of an 
able executive, Howard Coonly, industrialist, who 
saw service as vice chairman of the War Shipping 
Board during World War I, and who served with dis- 
tinction as president of the American Standards As- 
sociation a few years ago. Salvage programs, until a 
couple of months ago, were mostly publicity cam- 
paigns, and small business men have been groping 
for the “know how.” Recently Mr. Rosenwald and 
his associates began to understand that practical 
reclamation requires engineered planning, not 
speeches, and a committee of realists are at last 
working on the problem. 


Allocations to Control Materials Flow 


Allocations, as a method to control the flow of 
materials, was first seen in some of the Materials 
Conservation (M) Orders. Four days before Pearl 
Harbor the Production Requirements Plan was an- 
nounced by OPM’s Division of Priorities. Not until 
June 18, 1942, did the plan become an official order, 
though several thousand companies had been operat- 
ing under its provisions for several; months volun- 
tarily. The PRP at last put materials supply and 
demand on a bookkeeping basis. But the PRP can- 
not perform the miracle expected of it by WPB 
executives. Called WPB’s “white hope” by some 
Government spokesmen, it is essentially simply an in- 
ventory mechanism. The allocation certiffcate incor- 
porated in the zinc order for example, insures that 
the manufacturer gets no more zinc than the specified 
amount, but does not insure his getting any at all. 

Observers of the Washington scene have been 
amazed at the lack of interest on the part of OPM, 
SPAB, and WPB in the British method of materials 
allocations. Desperate materials shortages had already 
thrown whole British industries out of work, and 
that nation abandoned its priorities system befose 
ours was put into effect. 
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Although full details of the British system have 
always been available to WPB and its predecessors, 
the U. S. priorities system was clung to with desper- 
ate hope even after it had proved to be ineffective. 
The Steel Conservation Order (May 23, 1942) 
proved conclusively that the priorities system had 
broken down. Although it was issued to put the 
steel industry under complete Government control, 
it has failed to offer any adequate remedy for short- 
ages of steel for armament manufacturers. Reason 
No. 1: Scheduling was not provided for. 

Yet on November 11, 1941, Eugene G. Grace, 
president of Bethlehem Steel Co., urged Government 
officials to set up the equivalent of a steel company’s 
order department to schedule production and ship- 
ment of steel to arms factories. The occasion was an 
all-day meeting, presided over by A. D. Whiteside, 
then chief of the Iron and Steel Branch, OPM. It 
was addressed by more than a score of Government 
speakers, including William S. Knudsen, then direc- 
tor general, OPM, Donald M. Nelson, executive di- 
rector, SPAB, and others in high positions. Most 
of the speakers expounded weird theories to the 200- 
odd steel executives present. It was all topsy turvy. 
The talkers should have remained silent and listened 
to what the other group had to say. 


The WPB system’s chief deficiencies are high- 
lighted when a simple commodity such as steel is 
considered. Steel often passes through many stages— 
from ingots to bars, to rods, to bolts and nuts, to 
sub-assemblies, and finally to assembled products. An 
allocation of ingots or bars to rod makers, or rods to 
screw or bolt makers gives no assurance that a re- 
quired number of specific armament products will 
be forthcoming within a given period of time, if 
the fabricators of the end products must depend 
solely on priority ratings to obtain their sub-assem- 
blies, parts or raw materials. Priorities can place 
first things first, but it gives no assurance that a bal- 
anced program will result. Allocating raw material 
at the first step of the productive process is of some 
assistance, but it. is necessary to follow the material 
through to the end product. To insure a smooth 
flow of material it is necessary to start with the end 
product and work back, scheduling the flow of ma- 
terial and taking steps to assure that the material 
required at each step of the process will be present 
when needed. 

The job of scheduling the flow of material is neces- 
sarily that of a production engineer working with a 
trafic expert. The work of scheduling and making 
available adequate material deliveries in peacetime 
is, by comparison, simple. But it was worked out 
in detail by the English over 2 yrs. ago and by the 
Germans before that. Both have patterned their 
schemes after industry procedures, however. 

Any manufacturer knows how much material he 
needs and when he needs it. Licenses or authoriza- 
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tions permitting him to receive this material during 
the scheduled production period should be issued to 
him, preferably by the Government agency most 
familiar with the needs of the producer. In the case 
of a prime Government contractor this agency is the 
contracting authority. The authorization should be 
an established one operating in much the same 
manner as a priority rating, except that any amount 
of material that may be acquired under it is limited 
in amount and reported to the Government agency 
controlling that material, i. e., the materials branches 
of WPB. The authority can be extended to subcon- 
tractors and to sub-subcontractors to the degree and 
extent necessary. 

In England and Germany it carries the code letters 
of the government agency making the authorization 
and the numbers of the contract for which it is issued. 
Raw materials suppliers report the lump amounts of 
materials used during any calendar quarter by any 
Government agency. In this manner it can be quickly 
seen whether any agency is issued authorizations for 
more material than it can properly dispense pursuant 
to the board determinations of a central materials 
committee, or whether individual authorizations may 
be used to excess. Exemptions might be permitted 
to small users of raw material who may buy from 
dealers who in turn obtain material pursuant to 
special permit of the Director General for Opera 
tions, WPB. 


Steel in the Two Wars 


The steel background of World War I is simila 
to that of War II in a number of respects. In bot 
cases: 


1. Defense activities followed periods of depressions di 
ing which the industry had been producing only a fract: 
of its rated capacity. Serious financial reverses had b« 
faced in both periods, 

2. Early estimated requirements were far too low, a 
had to be multiplied from time to time 


The present experience has been more confused 
than that of War I by these unhappy factors: 


1. Management: The administration’s suspicion of “big 
business’’ prevented the full use of steel (and other) man 
agerial experience. Walter S. Tower, president of the 
Iron and Steel Institute, was the group executive of the 
[ron and Steel group of Commissioner Stettinius’ Industria! 
Materials Department, Advisory Commission to the Council 
of National Defense, back in July, 1940. Capitol Hill quick- 
ly raised a howl about dollar-a-year men, especially trade 
association executives—and OPM got cold feet, retired Mr. 
Tower and William S. Knudsen, named Mr. Whiteside, 
president of Dun & Bradstreet, Inc., to the post of chief of 
the Iron and Steel Branch. Eighteen months later he was 
succeeded by C. E. Adams, president, Air Reduction Sales 
Co., and one of Mr. Stettinius’s assistants in the NBAC days, 
and on May 25, 1942, Reese H. Taylor, president of the 
Union Oil Co. of California and formerly president of the 
Consolidated Steel Co., became head of the branch. He re- 
signed on Aug. 28; 

2 Confusion caused by such reports as the two submitted 
by Gano Dunn, an eminent consulting engineer but who like 
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nearly every one else did not anticipate the dastardly treach- 
ery of the Japs; 

3. Delay in obtaining from the Army and Navy their re- 
spective requirements. Army and Navy men were said to be 
reluctant to estimate, as requirements were constantly in- 
creasing; 

4. Navy Lend-Lease commitments for steel, which also 
have been increased periodically. 


The first method of allocating iron and steel was 
patterned by General Preference Order M-17 (Aug. 
1, 1941) which was one of the first orders to com- 
pletely allocate any material. Provisions were made 
for allocation, but there was no implementing me- 
chanism to enforce allocations. Since there are 
relatively few users of pig iron, the problem was not 
as complicated as in other materials which were used 
by many fabricators. In the case of pig iron, the 
metal was allocated every month, and no commit- 
ment for a period of more than a month was recog- 
nized. 

In the allocation of steel, warehousing controls 
were found to he essential as much of the total ton- 
nages used by smaller American manufacturers are 
supplied through this channel. There are over 15,000 
such warehouses in the country. ‘‘Controls’’ of ware- 
house stocks were begun late in 1940, but these didn’t 
help much because there was no scheduling system 
for materials. 

To date the Iron and Steel Branch cannot effec- 
ively schedule raw materials through the mills and 
o factories; or conversely from requirements through 
he various stages and back to the mines, as recom- 
nended by Mr. Grace nearly a year ago. The vast 
mount of paper work required to fill in the numer- 
sus forms has been reduced from time to time, but 
paper work will not solve scheduling: Only hard- 
headed men who have scheduled materials in indus- 
try can solve this major problem of flow of materials. 

Shortages will continue to be serious, and thou- 
sands of war workers will be laid off because of lack 


of steel—chiefly because of lack of business-like 
handling of the materials supplies, rather than be- 
cause of actual shortages. ‘Black markets’’ will con- 
tinue to exist as long as manufacturers of armaments 
persist in meeting the production schedules set by 
the Army, Navy and other procurement agencies. 
The materials situation is just that serious today. 


Increase in Capacity 


Current rated capacity of U. S. steel producers is 
88,569,970 tons a year (1942) and WPB has finally 
recommended a program to increase this more than 
10 per cent, to about 98,279,970 by the middle of 
1943. Marginal iron ores in New York, New Jersey, 
Texas, California, and Utah are now being tapped. 

The 7,692,000-ton increase in open-hearth steel 
capacity will be obtained by: 

New furnaces to provide 4,891,000 tons; 

Hot metal from blast furtiaces, instead of cold scrap, will 
account for 2,163,000 tons, and 


Restoring and enlarging old furnaces will bring in 638,- 
000 tons. 


About 5,165,000 tons of the total increase in ingot 
capacity will be completed this year and an addi- 
tional 4,545,000 tons brought into production in the 
first half of 1943, a total of 8,710,000 tons. 

A corresponding increase in pig-iron capacity has 
been approved to make up for the reduced amount of 
purchased scrap expected next year and thereafter. 

The increase in pig iron capacity is to be about 
10,945,000 tons. This year is to see the completion 
of 6,349,000 tons of this total, with the other 4,596,- 
000 in 1943. Completion of the pig iron program 
will make a total of 70,351,410 tons available, with 
9,500,000 tons necessary for merchant iron and 
ferroalloys. This leaves 60,851,410 tons available for 
steel-making. The cost of this expansion is estimated 
at $1,500,000,000, of which industry is undertaking 


The War Metallurgy Committee. Seated: A. E. Schuh, Lieut. B. §. Old, Zay Jeffries, C. E. Williams, Louis 
Jordan, L. S. Strickland, John D. Sullivan. Standing: Howard Cross, C. H. Lorig, R. K. Waring, A. B. Kin- 
zel, C. S. Smith, H. W. Gillett, G. 8. Mikhalapov, H. W. Russell, V. H. Schnee. 
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a total of $500,000,000 and the Government the 
balance. 

Early estimates of the war use of steel in the pre- 
vious war was something like 17 per cent of the 1917 
annual capacity of 35,000,000 tons. However, so 
great had been the expansion of the armament pro- 
gram that by mid-1918, 100 per cent “‘control’’ had 
been effected over the steeliadustry by the War In- 
dustries Board. Then, as now, ‘“‘control’’ did not 
mean physical control of the flow of steel from mills 
to armament factories. Because of large British and 
French purchases of steel, pig iron capacity had 
been increased 83 per cent during 1915 and 1916. 
As early as 1915 rail mills had been converted to the 
production of shrapnel bars, and a number of other 
types of mills went all-out to supply armament 
shapes, plates, bars, etc. Then, as now, most of the 
early expansion was paid from depleted reserves of 
steel companies. 

Prices had climbed (average weighted of all steel 
products) to 240 per cent of the pre-war levels by 
the end of 1916. Wide publicity, including state- 
ments by President Wilson, set the stage for price 
control. Prices were nailed down to a new schedule 
on September 27, 1917, 170 days following the 
declaration of war. (See Table Ii) 

Rationing was not applied for steel products until 
July 22, 1918, (Circular No. 5), or 471 days after 
the declaration of war, and 112 days before the 
Armistice. 


Aluminum More Vital in War Il 


The bulk of aluminum used in armaments is for 
aircraft, aircraft engines and accessories. Up to the 
outbreak of the present war, the bulk of aluminum 
was being used in civilian industries. A series of 
curtailments provided a “kitty” for aircraft produc- 
tion, but consternation was let loose by the President 
when he announced the nation’s armament goals for 
aircraft on Jan. 6, 1942. Without changing the 
60,000-airplanes-for-1942 figure, emphasis was later 
put on heavy bombers which threw estimates of 
aluminum requirements out of the window, and 
several succeeding “‘guesses’’ have been torn up since. 

Because the Aluminum Co. ef America was then 
the only producer of the metal in the country, many 
Gevernment officials suspected the corporation of the 
werst possible motives in the early OPM days. Some 
of the economists on the Government payroll freely 
expressed their doubts as to the “‘loyalty’’ of the cor- 
poration’s management. The germ of this idea was 
fed by a few uncorrelated statistics and a mass of 
misinformation mixed with strong “‘big-business-be- 
damned” emotions. 

The result of this gluttony for witch-hunting was 
a perverted point of view which went far to prevent 
full confidence in the only men in the United States 
who had been trained to understand the problem. 
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The first of nearly 200 general preference orders 
on materials was issued on aluminum (effective 
March 22, 1941). Its supplement, issued the same 
day, provided that producers and fabricators should 
give preference to defense orders. As defense de- 
mands for aluminum increased during the latter 
part of 1941, outrunning production and prospective 
output..of.the metal, successively lower percentages 
were permitted to non-defense manufacturers, until 
today almost the whole output of our supplies is 
going into airplanes and a few minor armament 
items. 

The cost of new capacity, completed and building, 
will run about $568,000,000, with private industry 
(Alcoa and Reynolds Metals Co.) spending about 
$85,000,000 of the total. Part of this expansion is 
for primary production of aluminum (from domestic 
and imported bauxite and from domestic alumina 
deposits), and part for fabricating plants. 


Copper Key Metal in Wars 


On Nov. 7, 1940, 396 days before Pearl Harbor, 
the National Defense Commission recommended that 
the Metals Reserve Co. buy foreign copper for do- 
mestic use. OPM took the allocation of copper from 
the Metals Reserve Corp. on June 1, 1941, 189 days 
before Pearl Harbor. From then on copper kept in 
the headlines for months. It was the basic reason 
cited for the curtailment and then cessation of the 
automobile, refrigerator, and scores of smaller indus- 
tries. Tightened by M-9-a (Aug. 2, 1941) when 
only the armed services and “essential civilian’’ were 
permitted the use of the metal, it was followed by 
M-9-b (Sept. 30, 1941) controlling the movement 
of scrap. Then on Oct. 15, 1941, M-9-c was issued, 
reducing the use of copper in the manufacture of 
about 100 items, and prohibiting its use after Jan. 1, 
1942; reducing the rate of manufacture of all other 
items containing copper; and listing general excep- 
tions for the Army, Navy, Lend-Lease, and health 
and safety products considered to be essential. 

Thus, by virtue of orders, copper came under ‘‘con- 
trol” before Pearl Harbor under this scheme: 


1. Allocation of refined production, which has been 
effectively administered, 


2. Control of fabricated products by the preference rating 
system. This has been less effectively administered, due to 
the large number of manufacturers involved, and 


3. Control of scrap movement. This is the weakest link 
in the chain, largely due to the failure of OPM and then 
WPB to instruct small users how to segregate and collect 
scrap. 


The goal for scrap is 300,000 tons a year. Instead 
of arranging for the copper industry to collect man- 
ufactured items on dealers’ shelves and warehouses 
for re-melting, a new agency was formed to buy in 
these items—the Copper Recovery Corp., a sub- 
sidiary of the Reconstruction Finance Corp. 
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Shortages will be with us until the end of the war, 
despite the excellent techniques for making steel 
shell cases and substituting other materials for cop- 
per and brass arms items. The natural tendency 
for government agencies is to claim credit for every 
development in armaments, but the fact is that most 
basic research was done, voluntarily and often even 
without Government moral support, by the produc- 
tion engineers and metallurgists of industry. Today, 
however, both the Army and the Navy are up in the 
front of the conservation and substitution parade. 

Here is a brief picture of copper shortages re- 
cently issued by WPB: 
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Payday for Dollar-a-Y ear Men. E. R. Stettinins hands out pay checks to a group of his associates. 





















1942 
SUPPLY TONS 
Domestic production 1,100,000 
Imports (Latin America) 500,000 
Other imports (Canada, Mexico) 100,000 
Secondary copper 100,000 
Total 1.800.000 
DEMAND 
All military (including foreign) 1,000,000 
Essential civilian 400,000 
Other civilian 1,170,000 
Total 2,570,000 
SHORTAGE 770,000 






































Since these tables were released, military require- 
ments have been increased considerably, some in- 
creases have been made in production over the above 
estimates, and the ‘‘other civilian” tonnage has been 
sharply reduced. 


Copper Capacity 


The government has spent and committed itself 
for a copper expansion program totaling $180,000,- 
000, and private capital about $40,000,000, to meet 
the demands of the present emergency. About 98.5 
per cent of the U. S. copper production comes from 
15 mines, and the remaining 15 per cent comes from 
270-odd. Much of the government's program is in 
the low-grade ore areas. To this will be added a 
good many millions of dollars for ‘bounties’ to en- 
courage production in the low-grade ore fields. 

Eighteen days before our entry into War I on 
April 7, 1917, the Advisory Commission of the 
Council of National Defense reached an understand- 
ing with U. S. producers to sell 45,510,000 lbs. of 
copper to the Army and Navy at 16.6739c per lb. 
The open market price at the time was 35.74c. This 
low figure was adjusted to 23.5¢ on Sept. 21, 1917, 
and increased to 26c on July 2, 1918, after a study 
had been made of actual costs of copper production. 
Wage increases made then, as now, large gaping 
holes in price ceilings. 

Mr. Meyer, now publisher of the Washington Post, 
was one of the best informed investment bankers on 
copper and became Mr. Baruch’s non-ferrous chief 
in October, 1917, more than 170 days following the 
U. S. declaration of war. Pope Yeatman, one of the 
country’s outstanding mining engineers, succeeded 
Mr. Meyer in March, 1918, when the former was 
appointed chairman of the War Finance Corp. 


Zinc in the Two Wars 


By early 1941 zinc producers were prorating sup- 
plies to their customers but it was not until March 7 
that each producer was asked to set aside 5 per cent 
of his production, beginning April 1, for Govern- 
ment allocation. This was raised to 17 per cent of 
the March production to be set aside for May, and 
22 per cent of the April production for June, and 
29 per cent of the August production for December. 
Zinc oxide and zinc dust, included in earlier orders 
for setting aside certain percentages, became more 
plentiful and were excluded from later orders. On 
June 10, 1941, M-11 was issued, putting zinc under 
mandatory priority control. Amendments tightening 
the controls were issued on June 28 and Oct. 16. 

As with copper, industry has done a remarkable 
job in suggesting substitutes for zinc products. Be- 
sides the projected zinc tonnage for brass cartridge 
shells, a large tonnage of other zinc die-cast products 
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has been shifted to steel—in some cases strip and 
others formed wire doing an adequate job. Many of 
these substitutes came through ballistic and service 
tests by the Army and Navy with flying colors. 


Zinc was never a serious problem for the War 
Industries Board during World War I. But as in 
the case of most metals, the question of price con- 
cerned WIB more than supply at the beginning. As 
against the prevailing price of 22.5c per lb. for sheet, 
Edgar Palmer, president of New Jersey Zinc Co., 
agreed to sell to the Government any quantity at 
12c. Zinc was substituted for tin, lead, aluminum, 
and nickel when these metals became tight. Alloca- 
tions were handled through a committee of the min- 
ing industry, and the job was done well. 

Everett Morss, a Boston manufacturer of brass 
products, was named chief of the WIB Brass Section 
on April 6, 1918, a year after we entered the war. The 
only important shortage of brass at that time was in 
tubing, resulting from lack of capacity and copper 
shortages. As the material became tighter, shipments 
were banned except for holders of priority permits 
on and after July 10 (Order, June 26, 1918). Formal 
price fixing of brass was not resorted to until Feb. 13, 
1918—-312 days after the nation joined her allies. 

During the present emergency the supply and de- 
mand pattern of zinc differs from all other critical 
materials, inasmuch as it was scarce in the early 
period, became less critical while other materials 
were tightening up, and now it is becoming scarce 
again. Substitution of other metals for zinc was one 
of the toughest problems of the Industrial Material: 
Division of NDAC because a large civilian use of 
the metal has been stimulated throughout many U. S 
industries by the development of zinc die-cast equip- 
inent. As a result, the Army and Navy specification 
had begun to rely heavily upon this light, non-corro 
sive metal because it could be manufactured at « 
relatively small cost of man-hours and _finishin; 
equipment. 

J. A. Church first undertook the management of 
the zinc problem in July, 1940, under Mr. Stettinius. 
After months of service, Mr. Church was succeeded 
by David Ubelacker, a consulting engineer, who had 
been in Government service since November, 1940. 
On May 29 of this year George C. Heikes was ap- 
pointed chief of the Zinc Branch, which had by 
then been separated from the Copper Branch. Mr. 
Heikes had been a mining engineer and geologist 
for the National Lead Co., and first saw Government 
service in November, 1940, having served under 
Mr. Ubelacker, who was recently recalled by his 
firm, Ford, Bacon & Davis. 

These men, their associates, and industry had gone 
all-out in their efforts to conserve zinc. Intensive 
development of zinc deposits had increased the sup- 
plies over earlier estimates. But the guardians of the 
zinc supply of the nation have the lid nailed down on 
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unnecessary uses of the metal, believing that demands 
will be increased before they are lessened. 

The zinc picture is further complicated by the 
fact that the over-all ore outlook is none too bright. 
It is a question how long zinc output can be main- 
tained at present levels unless new ore bodies of 
considerable extent are discovered. 


Tin a Problem in the Second War 


Sources of America’s tin supply were seriously 
threatened when Great Britain declared war on 
Germany, Sept. 3, 1939. With a U. S. consumption 
of about 110,000 tons in 1941, only 44 tons were 
produced in this country—mostly from Alaskan ores. 
When Singapore and the Netherlands East Indies 
fell to Japan, 90 per cent of the normal U. S. 
supply was shut off. In March, 1941, the U. S. 
Bureau of Mines reported no hope from the negligi- 
ble domestic ores. 

In July, 1940, Mr. Stettinius appointed Erwin 
Vogelsang, eminent merchant in non-ferrous metals, 
is head of the tin branch of the Division of Indus- 
rial Materials, NDAC. Long before Pearl Harbor, 
1e started the successful move to build a tin smelter 
n the United States. This is now operating suc- 
essfully at Texas City, Texas. It was designed to 
»roduce about 18,000 tons of tin from ores imported 
rom Bolivia, and it is now being increased to 74,000 
ns. 

Because of the stockpile, accumulated after Sept. 

1939, and the new tin smelter, reductions in 
imounts used for food cans, curtailments in many 
ther industrial uses, and the willingness of the Navy 
nd Army to specify substitutes for the metal, the 
in situation has eased up. But because of the in- 
dequacy of supplies available to the United Nations, 
ind the long, hazardous shipping routes for imported 
ore, WPB will keep the lid nailed down. 

World War I tin control was vested in George 
N. Armsby, a New York financier who had had 
experience with tin as vice-president of the Cali- 
fornia Packing Co. He was appointed chief of the 
lin Section, WIB, on March 6, 1918, 11 months 
after our entry into the war. Long haul shipping 
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lanes for ore were then relatively safe, and plenty of 
refining capacity was available in Malaya, and the 
Netherlands East Indies. But refineries in Belgium, 


England, and France were in the zone of the U-boat 
menace. 


Production Outran Schedules 


Despite all the confusions in this era at Wash 
ington: Expansions of materials capacity were under 
taken by private capital before the larger Govern- 
ment programs were approved; 

Production of materials ran well ahead of sched 
ules; 

Production of armaments not only began ahead of 
schedule, but the rates of increase outran the best 
estimates that could be made during the blueprint 
era; and 

Redesign of arms by the engineers of industry, 
when permitted to do so by the Army and Navy, 
always reduced the amount of scarce materials re- 
quired, and always cut deeply into estimated man 
hours for the parts. 

As evidence, a check of the public announcements 
and speeches made by the Army, Navy, and other 
Government officials shows that praise of American 
industry is generally couched in phrases similar to 
those used in citations of valor on the field of battle. 
In almost every industrial center of the United States 
one sees the Army, Navy and Army-Navy pennants 
flying over factories and plants of metals suppliers. 

This is only what American industry expected to 
do, all along. Only the economic theorists who be- 
lieved that the Government should have “taken over 
big business’’"—-whatever that may mean—are sur- 
prised. 

In general, confusion in priorities and lack of any 
workable mechanism to keep the flow of metals go 
ing where they should go will cause more material 
shortages than lack of plant capacity. But the time 
is at hand when actual shortages in some of the more 
critical materials will be a fact, and our country will 
be forced from its profligate use of almost every com- 
modity to a genuine wartime economy in men, ma- 
terials, machines, and management. 
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The 
National 
Emergency Steels 


hy CHARLES M. PARKER 


Secretary, General Technical Committee, 
American Iron and Steel Institute, New York 


Hindsight may ultimately reveal that the major 
engineering achievement of this last year in the metal 
industries was “metallurgical” in nature—the devel- 
opment of a series of very-low-alloy machinery steels 
that could successfully be substituted on a large scale 
for the heavily alloyed "S.A.E.” steels widely used 
heretofore in the automotive, aircraft, machinery and 
other fields. Their creation not only makes our al- 
loy supply go that much further, but permits the 
full utilization as alloying agents of the “residual 
impurity” content of the ordinary scrap used in steel- 
making. The technical aspects—the new concept of 
calculating properties and hardenability from exact 
composition, and the astonishing hardenabilities of 
these steels despite their low-alloy content—are 
matched in interest by the inspiring cooperative work 
of the large group of American metallurgical en- 
gineers that made the steels possible. Mr. Parker, 
up to his neck in this development since its incep- 
tion, is admirably fitted to tell its story as an en- 
gineering achievement. —The Editors 





greater tasks are assumed by American industry 

in aiding our Allies and in building up our 
own armed strength, the quantity of alloy steels 
which will be required to build the weapons which 
fly, float and shoot will expand even more rapidly 
than it has up to now. Unfortunately, the quantity 
of alloying elements available to us has not expanded 
to the same degree—in some cases it has diminished 
—and some sources which are now open to us may 
soon be closed—but only temporarily. 

However, we must provide for that temporary 
closure, if it happens, and we must make 18,000,000 
tons of alloy steel in 1943 with a quantity of alloy- 
ing element which, a year ago, we would have con- 
sidered inadequate for only about half that amount. 

Some weeks before the nickel shortage became 
generally known, the Committee on Manufacturing 
Problems of the American Iron and Steel Institute 
requested the Technical Committee on Alloy Steel 
to prepare a factual schedule of possible alternates 
for nickel steels. The results of the Committee’s work 
have been published under the title, ‘Possible Sub- 
stitutes for Nickel Steels.” That work enjoyed a 
unique welcome in the field of material substitu- 
tion, providing as it did sound technical recommen- 
dations for substitute steels containing little or no 
nickel. 


A: OUR WAR EFFORT EXPANDS and greater and 
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In recommending alternates for nickel steels, chro- 
mium and molybdenum were drawn on freely. 
Partly as a result of that, partly as a result of the 
reduction in sources of supply for chromium, and 
partly as the result of a shift which had started wel! 
before the war, chromium is now restricted in the 
same manner as nickel. Accordingly, the Technical 
Committee on Alloy Steel developed alternates fo: 
standard chromium and nickel-chromium steels which 
are now known as the ‘National Emergency (NE) 
8000 Series Steels” and which were published by 
the Institute under the title, ‘Possible Alternates 
for Nickel, Chromium and Chromium-Nickel Con- 
structional Alloy Steels.” 


How the Steels Were Designed 


The National Emergency steels were designed by 
a representative group of able metallurgists recruited 
from the Technical Committee on Alloy Steel of 
American Iron and Steel Institute, the Iron and Steel 
Division of the Society of Automotive Engineers, and 
representatives of producers of alloying elements to 
assist the many industries of the United States and 
its Allies* to achieve a supreme war effort. The 
steels were designed not to “‘save’’ alloying elements 
in the chipmunk sense of the word, but to make 
maximum use of alloying elements in order to make 
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possible the production of more tons of steel having 
characteristics superior to simple carben steels with 
the same amount of alloying elements as would 
normally have been used to produce a far lesser 
tonnage. 

In devising alternates for nickel, chromium and 
nickel-chromium constructional alloy steels, a plan 
of action was laid out, taking into consideration not 
only the immediate shortages of nickel and chromium, 
but looking into the future a bit to see what the 
scrap situation might be in an effort to take maxi- 
mum advantage of any opportunities that might 
become apparent. 

It was well known that the residual contents of 
nickel, chromium and molybdenum were rising in 
both recycled and purchased scrap and, accordingly, 
advantage was taken of that fact in the NE 8600, 
8700, 8800 and 8900 series. 

The experience of one large producer of alloy 
steels in melting nickel steel heats is summarized 
in Fig. 1. It is evident that in the field of low 
nickel steels, whether of simple or complex com- 
position, more than 90 per cent of the nickel called 
for by specification ranges is being recovered from 
steel scrap. 

The charts, Figs. 2, 3 and 4, show the incidence of 
molybdenum in nickel-chromium steels, of nickel in 
chromium-molybdenum steels, and of chromium in 
nickel-molybdenum steels. 

By combining the incidental or recoverable nickel, 
chromium and molybdenum from scrap with small 
quantities of virgin metals or ferroalloys, it was 
apparent that a saving in the overall use of all such 
elements would be made. 

It must not be assumed, however, that because 
a substantial portion of the alloy content of the 
nickel-chromium-molybdenum NE steels is derived 
from scrap, any important “dollars-and-cents’’ econ- 
omy accrues to the steelmaker. On the contrary, 
the difficulties and expense involved in testing and 
segregating scrap more than offset the dollar value 
of the alloying elements conserved. 


Molybdenum and Manganese 


The only other alloying elements which appeared 
to be available to the industry in not too restricted 
quantities were manganese and molybdenum. The 
reputation of manganese-molybdenum steels as used 
in Great Britain for a number of years was care- 
fully considered; English experience was checked 
and English compositions examined carefully. _ It 
was the opinion of our people that a good series of 
manganese-molybdenum steels could be made, using 
less manganese and less molybdenum than English 
practice demands. 

With the program set that far, all available harden- 
ability data were collected and studied. It was ap- 
parent from the information that certain experimental 
work would have to be performed. Therefore, a 
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Fig. 1. Recovery of nickel from scrap. 
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TABLE | 
Chemical Composition of the National Emergency Steels 











Designation Carbon Manganese Molybdenum Nickel | Chromium 
NE 8024 0.22/0.28 1.00/1.30 0.10/0.20 os | se 
NE 8124 0.22/0.28 1.30/1.60 0.25/0.35 

NE 8233 0.30/0.36 1.30/1.60 0.10/0.20 

NE 8245 0.42/0.49 1.30/1.60 0.10/0.20 

NE 8339 0.35/0.42 1.30/1.60 0.20/0.30 

NE 8442 0.38/0.45 1.30/1.60 0.30/0.40 

NE 8447 0.43/0.50 1.30/1.60 0.30/0.40 

NE 8547 0.43/0.50 1.30/1.60 0.40/0.60 ini 

NE 8620 0.18/0.23 0.70/0.95 0.15/0.25 0.40/0.60 0.40/0.60 
NE 8630 0.27/0.33 0.70/0.95 0.15/0.25 0.40/0.60 0.40/0.60 
NE 8724 0.22/0.28 0.70/0.95 0.20/0.30 0.40/0.60 0.40/0.60 
NE 8739 0.35/0.42 0.75/1.00 0.20/0.30 0.40/0.60 0.40/0.60 
NE 8744 0.40/0.47 0.75/1.00 0.20/0.30 0.40/0.60 0.40/0.60 
NE 8749 0.45/0.52 0.75/1.00 0.20/0.30 0.40/0.60 0.40/0.60 
NE 8817 0.15/0.20 0.70/0.95 0.30/0.40 0.40/0.60 0.40/0.60 
NE 8949 0.45/0.52 1.00/1.30 | 0 30/0.40 0.40/0.60 | 0.40/0.60 








Note: The following additional element specifications apply to all the basic open-hearth steel shown above 
Phosphorus 0.040% max.; sulphur 0.040% max.; silicon 0.20 to 0.35%. 


program was laid out in which steel producers and 
producers of ferroalloys melted experimental heats 
of the new compositions and secured hardenability 
curves for each steel. 

The results of that work were the NE 8000 series 
steels, the compositions of which are given in 
Table I. 

Those compositions had been in use only five or 
six months when molybdenum became critical and 
it became necessary to develop steel compositions con 
taining less molybdenum than had been used hereto- 
fore, or no molybdenum at all. 

Once again the Technical Committee on Alloy 
Steel went into action—manufactured experimental 
heats, forged test bars and secured standard end- 
quench hardenability data. The results of that work 
are given in Table II. 

In devising all the compositions which are now 
known as NE steels, consideration was given to the 
effects of the several elements and the well-known 
principle that if two elements are equally effective, 
a greater hardenability will be obtained by using 0.5 
per cent of each than by using 1.0 per cent of 
either of them alone. 


Effects of Elements on Properties 


In spite of the fact that metallurgy is still an 
art and not a science, we do know quite a lot about 
the effects of the several elements on the physical 
properties of steel. It is true that our quantitative 
data are not as good as our qualitative data, yet 
our art is sufhciently well advanced to permit us 
to predict the general characteristics which will be 
inherent in a steel of any given composition, using 
the conventional alloying elements. 

Qualitatively we know, for example, that nickel 
is a ferrite strengthener which contributes to harden- 
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ability and toughness; that chromium is a carbide 
former which increases strength, hardness and tough. 
ness and confers stability to heat-treated structures 
We know that molybdenum is both a ferrite strength 
ener and a carbide former, which, in addition to 
raising tensile strength, hardness and toughness, in 
creases machinability and intensifies the beneficial 
effects of other alloying elements. 

Quantitatively we have records of experience 
which, when properly compiled and reduced to 
least common denominator, can be used to guide u: 
in selecting elements or combinations of element: 
to do the jobs we want to do. 


Hardenability Data As a Guide 


After consideration of the alloying elements whic! 
could be used in alternate steels and the quantitie 
of each which would be permissible under the pro 
visions of the many limitation orders of the War 
Production Board, it became necessary to select 
means of evaluating the compositions selected i: 
terms of their physical properties. Because an ex 
cessive amount of time would have been consumec 
in making standard tensile and other physical prop 
erty tests of all the alternate compositions, the Com- 
mittee was of. the opinion that for general applica- 
tions a comparison of standard end-quench harden. 
ability data would suffice as a guide to the application 
of the alternate steels. 

That decision was based on the well-known fact 
that hardness is related to tensile strength, yield 
point and ductility as measured by reduction of 
area and elongation. Regardless of composition, 
steels of *the same hardness, produced by tempering 
after hardening, will have the same tensile strength 
and yield point, provided that the original quenched 


structure is substantially martensitic. 
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That reference to the microstructure of steel merits 
some consideration here because for many years we 
have discussed chemical composition as the major 
criterion of performance, and many people are un- 
der the impression that because NE steels are lean 
in alloys they are ‘‘different.’’ 

The two principal components of the microstruc- 
ture of steel, whether carbon or alloy, are ferrite and 
carbide. The physical properties of steel are con- 
trolled by the microstructure which portrays the 
quantity of each component present and its distri- 
bution or dispersion. 


Microstructure and Heat Treatment 


Changing the microstructure of steel is the art 
of heat treatment. To secure certain desired proper- 
ties, steel is heated above a certain critical tempera- 
ture at which its molecular structure changes, carbon 
and other carbide forming elements such as chro- 
mium and molybdenum. are dissolved and a solid 
solution of carbides in ferrite called austenite is 
ormed. 

If the hot steel is now suddenly cooled, or 
juenched as it is called, the austenite is transformed 


and a new component called martensite is formed. 
Martensite is a mechanical mixture of carbides and 
ferrite in a fine state of dispersion—the more rapid 
the cooling the finer the dispersion, and the harder 
the product. The cooling rate which just results 
in complete transformation of austenite to martensite 
or complete hardening, is known as the critical cool. 
ing rate. 

Since martensite is brittle a second heating and 
cooling called tempering is necessary to impart 
toughness. The tempering operation consists in 
heating steel to a predetermined temperature lower 
than the quenching temperature which will adjust 
the distribution of the carbides in the ferrite to form 
a coarser microstructure than that exhibited by mar 
tensite. This coarser structure is somewhat softer 
(less strong) and much more ductile than marten- 
site. It is the structure present when the steel is 
put into service. 

The foregoing explanation was based upon treat- 
ing a piece of steel which was small enough to be 
cooled all the way through its cross-section at a rate 
equal to or in excess of the critical cooling rate; 
that is, the piece was hardened all the way through 
If the section was so large that this could not hap 


















































TABLE II 
| i ipe | Analysis 
ee ; 
| Manganese- eh a A I a y EN a o'er cccredscssbreeevee 0.20/0.40 
\Silicon- 0. aa . .0.20/0.40 Molybdenum . .0.08/0.15 
| Nickel- 
jCI jum- | , 
| Molybdenum Designation . Carbon Manganese 
isteels | NE 9415 0.13/0.18 0.80/1.10 
NE 9420 0.18/0.23 0.80/1.10 
| | NE 9422 | 0.20/0.25 0.80/1.10 
| NE 9430 | 0.28/0.33 0.90/1.20 
NE 9435 0.33/0.38 0.90/1.20 
| NE 9437 0.35/0.40 0.90/1.20 
NE 9440 0.38/0.43 0.90/1.20 
NE 9442 0.40/0.45 1.00/1.30 
NE 9445 | 0.43/0.48 1.00/1.30 
NE 9450 | 0.48/0.53 1.20/1.50 
Silicon A. SU ala a esd eins c's 4 0.40/0.60 Chromium WE oe SS he BGA 0 00» « .. .0.40/0.60 
ERI Na hes Se eR Aer eee Cee 0.15/0.25 
= —— 
Designation | Carbon Manganese 
MIDS, Sey ia | J ee NPA Pena 
NE 9537 0.35/0.40 1.20/1.50 
NE 9540 0.38/0.43 1.20/1.50 
NE 9542 0.40/0.45 1.20/1.50 
NE 9550 0.48/0.53 1.20/1.50 
Manganese- SS so Sst) baie £5 «On Fo aad oe eat Be SS Ee Per Ee ere, ee 0.40/0.60 
Silicon- Nae = —. thes an = 24 it CAEES. 
Chromi : ; 
i Designation g Carbon — | Manganese 
NE 9630 0.28/0.33 1.20/1.50 
NE 9635 0.33/0.38 1.20/1.50 
NE 9637 0.35/0.40 1.20/1.50 
NE 9640 0.38/0.43 | 1.20/1.50 
NE 9642 0.40/0.45 1.30/1.60 
NE 9645 0.43/0.48 1.30/1.60 
NE 9650 0.48/0.53 1.30/1.60 
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pen, then only that part of the austenite on the 
periphery of the piece would be transformed to mar- 
tensite; the balance would be transformed to pearlite, 
a coarse mixture of carbides and ferrite and would 
gradually merge into the hardened martensite zone. 
Obviously then, the steel has not been hardened 
through and will not exhibit the superior physical 
properties of a steel which has been hardened 
through. 

Our problem now is to induce the steel to harden 
throughout its cross-section. This is done by the 
use of the alloying elements manganese, nickel, 
chromium, silicon and molybdenum. All those ele- 
ments lower the critical cooling rate, although not 
all are effective to the same degree, and permit the 
steel to harden to greater depths. 

The influence of the alloying elements in per- 
forming this most useful function is probably three- 
fold: (1) They change the distribution of the car- 
bides in the ferrite matrix by reason of difference 
in volume; (2) they change the properties of the 
ferrite by dissolving in it; and (3) they change 
the quality of type of carbide as compared with 
iron carbide or cementite. 

This elementary explanation is given simply to 
point out the fact that NE steels follow rigidly the 
pattern set by nature for all other types of con- 
structional steels and to emphasize the fact that mi- 
crostructure is of major importance in securing most 
of the desired mechanical properties. 


Factors Affecting Hardness 


It is a fundamental fact that the maximum hard- 
ness which a given steel can attain by proper heat 
treatment is dependent almost entirely on its carbon 
content, while depth of hardness is largely dependent 





upon its content of alloying elements. 

In this respect the NE steels react precisely the 
same as do the standard steels of the past. Fig. 
5 shows the hardness of 45 NE steels at 1/16 in. 
on the Jominy bar plotted as a function of carbon 
content. It is significant that the curvilinear rela- 
tionship of theory and research is maintained even 
though the data were taken from commercial tests 
which were run on commercial heats, and that all 
types of NE steels are represented. 

The standard end-quench hardenability tests given 
in Fig. 6 illustrate clearly the principles (1) that 
maximum hardness is a function of carbon, (2) that 
depth of hardness is a function of alloying elements, 
and (3) that small quantities of several properly 
selected elements are more effective in influencing 
hardenability than a large quantity of a single ele- 
ment. 

The curve for A 1035 is typical of a carbon steel; 
it identifies a shallow-hardening steel by reason of 
the low Rockwell values at 14 in. and beyond. The 
curve for A 1330 illustrates first, the maximum 
hardening power of carbon uninfluenced by alloy- 
ing elements and, second, the influence of an al- 
loying element, in this case manganese, in increasing 
depth of hardness. The manganese content of the 
A 1035 was 0.78 per cent while that of the A 1330 
was 1.82 per cent; the carbon contents of the two 
steels were practically identical. 

The curve for A 2335 illustrates the increased 
maximum hardness due to increased carbon and the 
increased depth of hardness due to 3.5 per cent Ni. 
The curve for NE 8744 further illustrates maximum 
hardness due to carbon and also shows the hardening 
power of small quantities of several properly select- 
ed alloying elements. The alloy content of the NE 
8744 was manganese 0.85 per cent, nickel 0.50 per 


Fig. 3. Residual nickel in Fig. 4. Residual chromium Fig. 5. Relationship between sub-surfat 
chromium-molybdenum steel. in nickel-molybdenum steel. hardness and carbon content of NE seek 
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cent, chromium 0.51 per cent and molybdenum 0.23 
per cent. 

Fig. 7 shows graphically the hardenability rela- 
tionships among certain of the alloying elements and 
Fig. 8 gives the approximate hardenability levels of 
standard and NE 8000 series steels. The normal 
expectancy for the ordinary mechanical properties 
of the NE 8000 series steels: Tensile strength, yield 
point, elongation and reduction of area are given 
in Figs. 9 to 12, inclusive. 


Manganese-Molybdenum Steels 


The introduction of manganese-molybdenum com- 
positions as National Emergency steels did not bring 
anything new to metallurgy, although the balance 
of elements used in NE steels was new. Steels 
of that type have had a long record of worthwhile 
service, both in England and the United States. Dur- 
ing 1941 an average of 10,000 tons per month was 
produced for domestic consumption in such applica- 
tions as: Automotive crankshafts, dredge buckets, 
rock crusher parts, locomotive tires and train coup- 
lings. 

Manganese-molybdenum steels are characterized by 
heir high impact values and their resistance to 
atigue. In addition, it is reported that they are: 


(1) Easy to forge. 

(2) Easy to machine. 

(3) Have good weldability. 

(4) Have stable physical properties at high tem- 
peratures. 

(5) Have practically no temper brittleness. 

(6) Respond well to heat treatment. 

(7) Develop good depth of hardness. 

(8) Exhibit minimum mass effect in heat treatment. 

(9) Have good ductility. 


Fig. 6. Standard end-quench hardenability tests— 


effects of carbon and alloying elements. 
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Fig. 7. Hardenability factors. 
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Fig. 9. Relation- 
ship between 
Brinell hardness 
and tensile 
strength. 
NE 8000 Series 
steels, normal ex- 
pectancy. 
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Fig. 10. Relation- 

thip between ten- 

sile strength and 

yield point. NE 

8000 Series steels, 

normal expect- 
ancy. 
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Among the specific jobs which manganese- Propeller stud shafts 3135 
molybdenum NE steels are now doing are the fol- Bull gears (tractor) 4145 
lowing: 8447 Steering knuckles 3140 

Lever holders 4140 
NE Steel Standard Steel Tractor shafts and gears 4145 
in Use Application Replaced ace a axles 4150 
7 
8024 are ponte Truck axle shafts an 
Machine tool shafts 4620 Track:.cule shafts = 
i worms 4120 . . 
a, 5 oi ‘cis, ~——_-Nickel-Chromium-Molybdenum Steels 
Milling machine drive gear and spindle 4615 It has been shown that industry-wide it has been 
Steering cams 4120 . ; ; ' 
“3 . almost impossible to produce a nickel-chromium steel 
is i aa righ gear, differential aes without some molybdenum, a _ nickel-molybdenum 
ee steel without some chromium, or a chromium-nickel 

8245 Tractor power take-off shaft bis steel without some molybdenum. The quantities 

8339 mae arm =, 26 of residual alloys contained have for the most part 

Beake sinensis 1 3140 been present in sufficient quantity to alter the 

Chain links 3140 characteristics of the specified steel to such an ex- 

Truck gears 4140 tent that it can fairly be said that, with few ex- 

Seamless tubing Special ceptions, the steel industry has produced a nickel. 

High stress bolts 3135 chromium-molybdenum steel rather than a_nickel- 

conte agg — ee molybdenum steel or a nickel-chromium steel. 
et wrenches 4140 

Aero propeller wrenches 4640 Because of that fact we can state the character- 

Stillson wrenches 6140 istics of a nickel-chromium-molybdenum steel as 

Chain pins 5150 follows: 

Die inserts 4140 

Drill shanks 4140 (1) Good fatigue-tensile properties. 

Tractor rear axles 4142 (2)» Good toughness at high hardness. 

Low temperature studs 4142 (3) Good depth hardness. 

Locomotive side rods Special (4) Good response to heat treatment. 

Locomotive piston rods Special (5) Good strength and ductility in heavy sections. 

Locomotive crank pins Special (6) Stability of structure at elevated temperatures. 
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(7) Good machinability. 
(8) Good uniformity of case. 
(9) Relative freedom from distortion. 

(10) Resistance to abnormal grain growth. 






Fig. 11. Left: Re- 
lationship be- 
tween tensile 
strength, reduc- 
tion of area and 
elongation. NE 
8000 Series steels, 
normal expect- 
ancy. 


Fig. 12. Right: 
Relationship be- 
tween tensile 
strength and tem- 
pering tempera- 
ture. NE 8000 Se- 
ries steels, normal 
expectancy. 
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Among the specific jobs which the NE nickel- 
chromium-molybdenum steels are doing are the fol- 


lowing: 


NE Steel 
in Use 


8620 


8630 


8724 
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Application 


Transmission gears 

Clutch gears 

Air drill parts 

Ring and pinion gears 
Chuck jaws 

Flywheel starter gears 

Coal cutting chain bushings 
Machine tool gears 

Roller bearing cups and cones 
Transmission spline shafts 
Rear axle drive pinions 
Differential spiders 

Diesel engine bolts 
Constant-mesh gears 

Rear axle ring gears 


Steering arms 

Cutter bitt holders and wedges 
Hand tools 

Aircraft engine bolts 

Front axle centers 


Bearing cones 
Differential pinions 
Tractor gears 
Tank sprockets 


Transmission gears 


1942 





Standard Steel 
Replaced 8744 


4120 
4815 
2315 
4620 
4615 
4820 
4615 
2315 8749 
3120 
3120 
4320 
6120 
4615 
4120 
4620 8817 


4130 
6135 
4130 
2330 
3130 


4620 
6130 
4820 
6130 
6120 


8949 
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Ring gears 
Pinions 


Bolts 

Mining machinery parts 
Transmission gears 
Aircraft engine bolts 
Truck transmission gears 
Tank sprockets 


Machine tool parts 
U-bolts 

Spring clips 

Tractor gears and shafts 
Set screws (heavy duty) 
Engine bolts and studs 
Seamless tubing 
Digging teeth 


Pins 

Machine tool parts 
Pneumatic tool parts 
Machine tool gears 
Transmission gears 
Antifriction roller bearings 


Coal cutting chain straps 
Carburized transmission gears 
Machine tool parts 


Axle shafts 

Truck clutch parts 

Gas engine connecting rods 
Milling machine transmission gears 
Oil well machinery parts 

Lathe parts 

Lifting jacks 

Track pins 


Tempering Temperoture °F 


3130 
4137 
5140 
4140 
4640 
4640 


3140 
4142 
4142 
2345 
3145 
4140 
Special 
6145 


3250 
2350 
4640 
4150 
5150 
5152 


4320 
3115 
3115 


3240 
3240 
4340 
2345 
3145 
3250 
4640 
3250 


629 



























































Some Other Achievements  —betats not availabe 


Many of the engineering achievements in the metal 
industries during the last two years or so are of such 
a nature that detailed discussion of them, for obvious 
reasons, is not possible. A brief listing of some of 
the major enes is, however, in order. It is the object, 
therefore, of this article to present several of the 
leading accomplishments, not elsewhere discussed in 
this issue. 


Armor, Cast and Wrought 


Very little was heard of cast armor plate until the 
Defense Program was initiated in 1940. It consists 
of certain forms, large and small, made by a few 
American steel foundries for incorporation in tanks, 
airplanes and other mobile military equipment. As 
the War Program has developed, demand for cast 
armor plate has greatly expanded. 











Its production may be classed as a metallurgical 
engineering achievement. The metallurgical, foundry 
and heat treatment practice cannot now be told. It 
will some day be a highly interesting story. 

Chemical specifications do not have to be met in 
making cast armor plate—only ballistic tests must 
be passed. The foundry can use any chemical analyses 
which, after suitable heat treatment, will pass the 
ballistic requirements. In this, heat treatment practice 
plays an important role. In fact in the successful 
prosecution of the manufacture of this type of plate, 
definite progress in heat-treating practice and tech- 
nique has been recorded. 

As to wrought armor plate, developments have 
been expansive. Previous to the present world crisis, 
most of the wrought plate was made for battleships, 
cruisers, etc.; it was mostly heavy plate, over 3-in. 


thick. 


by EDWIN F. CONE 


Over the top and ready to go down 
the steep side of a test hill. A might) 
M-4 tank makes successful trial runs 
at an Eastern manufacturing plani. 
Cast armor plate is an essential part of 
these tanks. (Official OWI. photo- 
graph by Ritasse) 





As our present Defense and War Program de- 
veloped, demand for light plate, from about lg to 
3 in. thick, increased. It has now reached very large 
proportions. This type of wrought plate is used in 
varying thicknesses in the construction of airplanes, 
bombers, tanks and so on. 

In this case also, as im the production of cast 
armor plate, chemical compositions are not specified, 
only ballistic requirements must be met. And in this, 
heat treatment has been and is a major factor. Not 
only have the engineering problems involved been 
difficult to solve but the alterations and improve- 
ments in heat-treating technique have been striking. 
One important development has been the perfection 
of a method and equipment for the continuous heat 
treatment of this material, resulting in a decided 
saving in labor and time as contrasted with the batch 
method. 


Steel Cartridge Cases 


One of the most important recent engineering 
achievements in the metal industries is the production 
on a Jarge scale of cartridge cases of steel to supplant 
those made of brass. Reliable information is to the 
effect that this very difficult problem of substitution 
has been solved. It means the release of an estimated 
juantity of 900,000 tons of copper a year, as well as 
1 substantial tonnage of zinc, for other essential 
purposes. 


In the July issue of METALS AND ALLoys, page 
i3, an editorial—"Steel Cartridge Cases’’—was pub- 
lished, which was based on an interview with the 
Ordnance Department at Washington and which 
was passed for publication. From this we quote: 


“****The problem of the free substitution of steel cases 
for brass has never been licked by any nation thus far. 

“It can now be stated that Army Ordnance and American 
netallurgical engineers have practically solved this exceed- 
ingly difficult problem. And that in a few months steel 
cases will be substituted to a very large extent, if not 
wholly, for the familiar brass product. 

“Unfortunately for the metallurgical world, the details 
of this story cannot now be told—it would divulge infor- 
mation to the enemy. But when the information on how 
the many intricate problems that have arisen have been 
solved is released, there will result a story that will not 
only be intensely interesting but one that will reveal new 
knowledge regarding some metallurgical problems and per- 
haps revolutionize our fundamental conception of certain 
phases of the drawing of steel.” 


The metallurgical engineering world is eagerly 


waiting for an opportunity to study the details of this 
achievement. 


Centrifugal Casting 


Several outstanding products, made by the cen- 


trifugal casting process, have been one of the re- 
sults of the war effort. 
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The most prominent among these has been the 
centrifugal casting of steel aircraft engine cylinder 
barrels by the Ford Motor Co. This metallurgical 
engineering achievement has reached mass produc- 
tion proportions. 

Savings in time, in steel, in machining and in cost 
of equipment are important features of this new de- 
velopment which supplants the forging method. 
There is an initial saving of 35 lbs. or 48 per cent 
in the steel used—the steel block for the forged 
cylinder barrel weighs 72 lbs. while the centrifugally 
cast cylinder barrel weighs only 37 lbs. The burst- 
ing strength of the centrifugally cast product is 9,200 
Ibs. while that of the forged cylinder is only 6,000 
lbs. The steel used is S$.A.E. 4140, a chromium- 
molybdenum analysis. 

The savings resulting from the use of this cen- 
trifugal method are highly important under present 
conditions where maximum output at lower cost is 
so essential. 

Ford has pioneered in recent developments in cen- 
trifugal casting. Some 4 yrs. ago his engineers de- 
veloped a process for centrifugally casting steel gear 
blanks, now on a mass production basis. Coincident- 
ally with the perfection of the casting of the steel 
cylinder barrels, Ford engineers have also developed 
centrifugal casting methods for the production of 
landing gear axles, solid projectiles, etc. 

Pipe foundries have long used centrifugal casting 
methods, and centrifugal casting of guns instead of 
forging them has likewise been long established. 
The dentist has used centrifugal casting for non- 
symmetrical objects in gold alloys, using centrifugal 
force to fill the mold instead of big heads and risers. 
Large scale application of dental casting technique 
is here for a few applications in other metals and a 
considerable extension is coming fast. 


Magnesium and Aluminum 


In our extensively expanded aircraft program, alu- 
minum and magnesium are essential metals. The 
increased demand for them has caused the installa- 
tion of new plants and processes for their produc- 
tion — metal-industries engineering achievements ot 
a high order. 

Magnesium, until the mew demand arose, was 
made on a relatively small scale by the electrolysis 
of magnesium chloride—the standard method of the 










































































Dow Chemical Co. In the early stages of the ex- 
pansion this company established a plant in Texas 
for the recovery of the metal from seawater. This 
is now in production but engineering details of the 
plant and the process are not available. 

Supplementing the familiar Dow and other proc- 
esses for producing magnesium, the ferrosilicon re- 
duction method has come into the picture. Several 
plants are being built in Canada and this country 
which will soon go into production, using this 
method in some form. Only general facts are avail- 
able—high grade ferrosilicon is mixed with dolomite, 
heated in a vacuum whereby magnesium is distilled 
and sublimed. The practically pure metal can be 
removed from the retorts in solid form. About one- 
fifth of the total magnesium output, it is estimated, 
will be made by this process. 

The magnitude of this expansion program may be 
appreciated from the following data—in 1940 the 
output of magnesium was only a little over 6,250 
net tons. This had increased in 1941 to about 16,- 
500 tons. According to reliable estimates the 1942 
total will approximate 362,500—-an expansion over 
1940 of nearly sixtyfold. 

In aluminum the tremendous expansion in output 
has not involved new processes of production—the 
reduction from bauxite still is standard. The out- 
put for 1943 should reach, according to reliable 
estimates, about 1,250,000 net tons. This contrasts 





Wrought and cast armor plate is used in the construction of these large American airplanes and 
bombers. Centrifugally cast engine cylinder barrels are employed in some of the Pratt G Whitney engines 





with 541,500 tons in 1942 and only 166,500 tons 
in 1939, 

Aluminum and magnesium constitute the back- 
bone of our airplane and airplane engine produc- 
tion. It is not impossible that investigations now 
under way looking to the use of some special type 
of steel in place of aluminum may be fruitful. Ceer- 
tainly such success would be classed as an engineer 
ing achievement in the metal industries. 


Other Non-Ferrous Metals 


The achievements in meeting the tremendous war 
demand for copper, zinc, lead and nickel are not only 
striking in their results but are quite familiar to the 
average metal man. 
J.ead 1s in a fairly comfortable position as to sup- 
ply. Zinc resources are better than they were earlier 
in the emergency. The allied nations virtually con 
trul the world supply of nickel. Domestic produc 
tion and imports of copper are estimated to total 
1.8v0,000 tons this year which, with scrap added, 
will make over 2,000,000 tons available. In 193* 
about 800,000 tons were used. 
These expansions in production to such recor 
figures are a credit not only to the managements o! 
the respective industries but are also evidence o! 
what can be done by concerted and cooperatiy 
metallurgical engineering. These statements app! 


tt 






also to the tin and tungsten situations—both alle- 
viated by the new tin smelter in Texas and the newly 
developed tungsten deposits in the West. 


The Steel Industry 


The achievements of the Americal steel industry 
deserve some brief comment in this general picture 
or review. 

This global war is a war of metals and of these 
steel is the backbone. It is generally conceded that, 
in the long run, the nation or group of allied nations 
that has the most available steel will win a war. 
The Allied Nations certainly are superior to the 
combined enemy in pig iron and steel capacity. 

The American iron and steel industry, throughout 
the Defense Program and later since Dec. 7, 1941, 
has performed a signal engineering achievement. Be- 
cause its equipment, during the very lean years of 
the 30's, had been kept in first-class condition and 
ready for any demand, the industry was able to gear 
its production of both pig iron and steel to meet the 
demands of the '40’s. Today the industry is mak- 
ing more pig iron and steel than at any time in its 
history. Each month the average steel ingot produc- 
tion of about 7,000,000 net tons is more than Japan 
an make in a year. Present operating rate points 
to a total of about 86,500,000 tons for 1942. a new 
record. 


As this large output of steel and pig iron has ex- 
panded, capacity has also been enlarged. During the 
first half of this year 628,350 net tons has been added, 
mostly electric, bringing the steel capacity to 89,198,- 
320 tons. Pig iron capacity has also been enlarged by 
442,500 tons to July 1, this year. 

Both of these reflect credit on the industry—it is 
no small accomplishment with the equipment pushed 
almost to its capacity. 


Miscellaneous Achievements 


The list of metal-industries engineering achieve 
ments could be considerably expanded but it wil! 
sufhice to mention a few others very briefly. 

Research work that has been done on substitutes 
for tin, particularly in solders, is outstanding in its 
fruitful results. Several articles and papers have 
been published in this and other magazines. 

Considerable work has been done on the use of 
our large supply of silver in the production of new 
alloys and especially on its substitution for tin an.’ 
other metals. 

There are two important war products the com 
plete story of which when told will be of prime in 
terest and importance as metallurgical engineering 
achievements—the supercharger and gas turbine, and 
the forged aluminum cylinder head for airplane en- 
gines. 


the massive cast-steel hull of this M-4 tank, a crew of hardbitten “tankers” is rehearsing a few fighting 
icks at a training school of the armored forces at Fort Knox, Ky. (Official OW J. photograph by Palmer) 
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Welded 
Demolition 
Bombs 


Methods of expanding or 
improving the production of 
demolition bombs are of ob- 
vious military value, since 
this war is plainly going to 
be won in the air and with 
the use of bombs. A notable 
engineering achievement of 
the last few years has been 
the development and use of a 
process for making demoli- 
tion bombs by welding. This 
article gives many of the 
processing details and some 
incidentally interesting side- 
lights on the relative advan- 
tages of cast, forged and 
welded demolition bombs. 

—The Editors. 


by JOHN J. TARGET 


Chief Inspection Section, 
Ammunition Div., Philadelphia 
Ordnance Dist., War Dept. 


Ready for shipment to an Ordnance Dept. loading 
plant to be filled with high explosives, this 500-lb. 
demolition bomb is*getting a final examination. Fins, 
attached here for photographic purposes, are put on 
at air fields. Bands around the bomb are to facilitate 
handling. (Courtesy: U. S. Army Signal Corps.) 


METALS AND ALLOYS 








tant and timely one since the outcome of the pres- 

ent conflict depends to a great degree on our 
effectiveness in the air—not only on the superiority 
of our planes, but also on the quantity and quality 
of the bombs which those planes can drop on vital 
enemy positions. An integral part in the manufac- 
ture of demolition bombs is the fabrication of the 
bomb casing. 

There are three methods generally employed: Cast- 
ing, forging and welded construction. This article 
will deal with the metallurgical engineering aspects of 
one type of welded demolition bombs which has re- 
cently been developed. It will include the design 
considerations and materials involved, a description 
of the fabricating, heat-treating and finishing proce- 
esses, the testing, and a comparison between the 
welded bomb and other types of construction. 


T:: SUBJECT OF DEMOLITION BOMBS is an impor- 


Design Considerations 


A demolition bomb is defined by the United States 
Ordnance Department as an explosive projectile that 
is made to be dropped from aircraft and is used for 
destroying structures and material where the resultant 
damage is affected by explosion or blast. The bombs 
range in size from 100 to 2,000 Ibs. loaded. They 
ire generally cylindrically shaped in the center, with 
i blunt ogival, or elliptically shaped nose, and a trun- 
ated conical tail to which fins are attached. Two 
lugs for suspending the bomb from the airplane are 
fastened to the body, one about a third of the length 
of the bomb back from the nose; the other the same 
distance from the tail. 

The primary purpose of the demolition bomb is to 
cause destruction of industrial plants, arsenals and 
munition dumps, fortifications, docks, buildings, etc. 
lo do this effectively the bomb must be designed so 
that it will not rupture or explode until it has pene- 
‘rated its objective to the maximum depth. The op- 
timum performance of a bomb is the complete pene- 
tration of the object to the section below the street 
level before demolition occurs. Demolition bombs 
are designed toward that end. 

Since the properly designed bomb requires that it 
remain intact until the objective has been fully pene- 
trated, the ogival nose, side wall, and tail section must 
be sufficiently strong to withstand the various im- 
pacts of penetration. The critical section is the nose 
extending back about one-third the length of the 
bomb to the first suspension lug. This portion is 
subjected to the severest stresses and, therefore, has 
the thickest section and is the heaviest part of the 
bomb. 

During the first World War, experience lacking, it 
was believed that the bomb would be sufficiently 
effective if the nose alone was of a heavy construc- 
tion and the side walls designed merely strong 


enough to contain the explosive charge. Numerous 
tests, and experience within the last few years, proved 
this conception to be wrong. It has now been defi- 
nitely proven that the ability of the side walls to with- 
stand the impacts during penetration is of equal im- 
portance. Likewise in the welded design the longi- 
tudinal weld must have a strength equal to that of 
the base metal of the bomb to avoid rupture during 
penetration preliminary to the explosion. 

As another precaution against premature explosion, 
it is necessary to obtain a bomb cavity (inside of 
bomb) surface completely free of defects such as 
pits, seams, laps, etc. Such irregularities might pos- 
sibly cause ignition of the charge either while in 
storage or while the bomb is being used. 


The Process, Material, and Properties 


Up until relatively recent years almost all heavier 
class demolition bombs were made by forging proc- 
esses. However, with the improvement in welding, 
welding design, and the introduction of rapid auto- 
matic welding methods, an increasing number of 
bombs are being made of welded construction. Dur- 
ing the World War I some 100-lb. aerial bombs were 
hand-welded. The pioneering manufacturer who ac- 
complished this is now on the mass production of 
demolition bombs made of a single length of flash- 
welded tubing, the nose and tail being formed un- 
der a heavy, automatic die-forging hammer. It is 
said that this method cuts costs around 25 per cent 
on this particular size bomb. 

The Ordnance Department has experimented for 
some time to develop welding procedures for demo- 
lition bombs. A method was devised—described in 
this article—whereby the bomb casing is rolled from 
sheet steel into a cylindrical shape; the resulting longi- 
tudinal seam is then joined by an automatic welding 
process after which the casing is shaped to its final 
form by forging the nose and tail. 

The material used for welded demolition bombs 
is a low carbon alloy steel, 0.15 to 0.20 per cent C 
with sufficient alloys to bring the steel up to the re- 
quired physical properties after heat treatment. Gov- 
ernment specifications require rigid adherence to re- 
quired physical properties. 


Rolling and Preparation for Welding 


The first step in the manufacture of welded bombs 
is to prepare the longitudinal edges of the steel plate 




























































































cut to size, for welding by planing the edges. The 
edges are so planed that when they meet they will 
form a vee type joint with an included angle of about 
30 deg. After the planing operation the plates are 
crimped in a small crimping press just enough to pre- 
pare their edges for rolling. The plates are then 
cold rolled into cylinders. 

When the bomb cylinders come off the rolls they 
are clamped rigidly into a jig which consists of a 
number of wire cables slung around the cylinder and 
tightened by a compressed-air apparatus. In this 
position the edges of the bomb cylinder are brought 
tightly together so that they can be tack-welded in 
place. The tack welds, from 1/, to 1 in. long, are 
placed about every 6 in. along the longitudinal seam. 
Two small steel tabs about 4 in. square are also 
welded on each end of the cylinder at the longitudinal 
seam. These tabs serve as a starting or stopping point 
when the seam is being welded with the automatic 
machine. 

As a final preparation for welding, the longitudi- 
nal seam is thoroughly cleaned by a rotating wire 
brush. Cleanliness and freedom from moisture are 
absolutely essential in order to obtain a clean, sound 
weld. The bomb cylinder is then ready for welding. 


-) 


The Welding Process 


The welding is done by the ‘'Unionmelt’’ process. 
An automatic welding head is employed through 
which steel welding rod can be fed at rates of from 
about 1/, lb. to about 1 Ib. per min., depending upon 
the thickness of steel being welded. With this proc- 
ess no flashing arc is seen. A granulated material of 
special properties, known as Unionmelt, is fed by 
gravity through the welding head and laid along the 
seam to sufficient depth to cover completely the weld- 
ing zone and the end of the bare steel welding rod. 
As the welding progresses the arc causing the melt- 
ing of the rod and fusion is hidden beneath the melt; 
part of it next to the weld is fused and adheres 
lightly to the weld. Upon cooling, it is easily re- 
moved. The unfused portion of the Unionmelt is 
retrieved for re-use. 

In the application of this automatic welding process 
to bomb construction, the cylinder is placed on a weld- 
ing jig which essentially consists of a holding fixture, 
a trough filled with granulated ‘““Unionmelt’’ under 
air pressure for backing-up the first pass, and a track 
upon which the welding head runs. 

The welding is finished in two passes. The first 
weld pass is laid along the seam from the inside of 
the cylinder and completely penetrates the plate 
thickness. The weld is backed-up, as mentioned 
above, by granulated melt under pressure in a trough 
upon which the longitudinal seam rests. 

After completing the inside pass the outside seam 
is grooved with a chipping hammer to remove any 
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slag or minor gas holes, in preparation for the final 
pass. This final weld is made in much the same 
manner as the first, except that no backing-up mate- 
rial is needed, since in this case the inside weld serves 
that purpose. The welding is done at the rate of 
about 14 ft. per min. 


Welds Radiographically Inspected 


When the welding operation is completed, the 
bomb is removed from the welding position, the two 
tabs at the ends of the bomb cylinder are removed 
and the edges smoothed by chipping and grinding. 
The reinforcement on the outside weld is then re- 
moved flush to the surface of the cylinder; the weld 
is gound smooth so that the outside surface of the 
bomb cylinder has the appearance of seamless tub- 
ing. Four to six inches of the weld reinforcement 
at each end of the inside pass is also ground off flush 
with the body of the cylinder. This is done in prep- 
aration for the forming of the nose and tail. 

The welded seam on one out of every 10 bomb 
cylinders manufactured must undergo a rigid radio- 
graphic examination. The purpose of this test is to 
.ave a Close check on the quality of the welding pro- 
cedure and to insure a good, sound weld before the 
nose and tail are formed. If the one bomb cylinder, 
picked at random from every lot of 10, fails to pass 
the X-ray test, all 10 in that particular lot must be X- 
rayed. If any defects, such as undercuts, slag inclu 
sions, porosity, lack of fusion, or cracks which sur 
pass the limits allowed are found, they must be re- 
paired and a passable radiograph secured before the 
cylinder is acceptable for the forming operations. 

The standards of acceptance for the radiographs ar: 
based on an official set of radiographs from the 
Watertown Arsenal. The standards require a ver) 
nearly perfect weld, but under proper welding condi 
tions no difficulty is experienced in obtaining an ac 
ceptable weld. 

When weld repairs are necessary, the deféct as 
shown on the radiograph, is removed by chipping 
and the repair is made either by electric-arc, or by a 
small hand operated ‘“Unionmelt’’ machine. 


Forming the Nose and Tail 


The forming of the nose and tail of the bomb is 
performed by a series of forging operations in which 
about a third of the cylinder at each end is swedged 
down to the finished contour by a 2,000-lb. forging 
hammer. During the forging operation the metal at 
the ends of the bomb cylinder is partially upset so 
that the thickness through the nose and tail section 
of the finished bomb is considerably greater than at 
the center of the bomb body. 

The bomb cylinder is heated for forging by stick- 
ing about one-third the length of the cylinder into 
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a furnace and heating it up to 2,100 to 2,200 deg. F. 
When the heat is reached, the cylinder is removed 
from the furnace and placed on the stationary die 
of the forge and revolved rapidly at about 60 r.p.m. 
while the moving die of the forging hammer shapes 
it to the finished nose contour. Three heats are 
ordinarily required to swedge the nose to the finished 
dimensions. A round metal plug is inserted at the 
extreme end of the nose before the final forging so 
that an Opening can be maintained at this point. 

The tail is formed in a similar manner. except 
that only one heat is required for this operation. 
Either the nose or tail may be forged first depending 
upon the particular production set-up used. 


In a section of a U. S. Steel Corp. bomb factory. 


Pp: 


the National Tube Co. “spins” out “ege 


lutionary process approved by the U. 
(Courtesy: U. S. Steel Corp.) 
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Nosed in” by a 1700-lb. steam hammer, a 1500-lb. demolition bomb forging is being removed preparator) 
to hammering in the bomb “neck” through which it will be loaded with high explosives to which bomb fins 
will be attached. (Courtesy: U. S. Army Signal Corps.) 
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Heat Treatment 


In order to obtain the necessary physical properties 
the bombs must be heat treated after the forging 
operations are completed. This is done by placing 
them in a furnace and heating up to about 1,650 
deg. F. This temperature is held between 10 to 15 
mins. to allow the bombs to soak. They are then 
removed and quenched in cold water to 80 deg. F. 
The heat-treating cycle requires about 14 hr. They 
are then drawn by heating up to 900 deg. F. and 
cooled in air. 


Machining and Finishing 

After the heat-treating operation the bombs are 
thoroughly shot-blasted to remove all scale and any 
slight surface defects. The nose and tail are faced- 
off cold with a power shears and the bomb now has 
its final shape and dimensions. 

It is now ready for the machining operations which 
consist of preparing the nose and tail for fuze and 
tail assemblies. The nose is drilled and reamed, then 
tapped and threaded; the tail is machined in much 
the same manner for the tail assembly. 

With the machining done the two suspension lugs 
are welded to the outside of the bomb body. Each 
one is electric-arc welded by hand about one-third 
the distance from the ends of the bomb. Two beads 
of weld are laid around the lugs for maximum 
strength. The suspension lugs are given a tough pull 
test which exceeds many times the weight of the 
bomb. The test is necessarily severe because the sus- 
pension lugs in service must withstand very high 
stresses imposed upon them when hanging from a 
bomber during flight maneuvers in combat, particu- 
larly in dive bombing. 

For identification purposes, a thin gage steel plate 
upon which are placed various data is spot welded 
on the tail of the bomb. 

Surface finishing the demolition bombs is an im- 
portant step. They are first cleaned inside and out 
with a degreasing compound to remove the ma- 
chining oil and dirt in preparation for painting. Be- 
fore paint is applied the surface is thoroughly in- 
spected for compliance with the requirement that the 
surface should be smooth and free from chips, seams, 
laps, etc. Particular attention is paid to the bomb 
cavity, since it is here that a defect might cause a 
premature explosion. 

Following the inspection, the outside of the bomb 
is painted with olive drab paint, and the interior 
with an acid-proof ammunition paint. It is impor- 
tant that the entire inside surface be completely cov- 
ered with the acid-proof paint to prevent a chemical 
action on the steel from the explosive charge which 
might cause a premature explosion. 

The bomb is then given a final inspection to check 
the finish; the rear plug is put on; a shipping plug 
is screwed into the nose to keep out dirt and the 
bomb is ready to ship for loading. 
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Physical Tests 


The only tests required other than the radiographic 
examination of one out of every ten bombs, are two 
sets of tensile tests—one set from each of two bombs 
taken from every new lot manufactured. 

One of the specimens is taken so that the gage 
section is as near as possible to the point where the 
ogival nose meets the cylindrical body of the bomb. 
The other is taken 180 deg. from the location of the 
first specimen.. These bars are pulled to destruction 
and must come up to the physical requirements as 
mentioned in the early part of the article. 


Welded Vs. Forged Vs. Cast Construction 


No conclusive comparisons can be drawn between 
the weld method of fabricating demolition bombs 
and the casting and forging processes. The welded 
bomb is still relatively new and the method described 
in this article has not yet been put on a full produc- 
tion line basis. Until such a time as it is, any com- 
parisons will be more or less speculative. Neverthe- 
less there are a few obvious points worth considering. 

At the present time the casting method of fab- 
rication is not being employed in the manufacture 
of demolition bombs for the United States. It is 
probable that the casting method will not be utilized 
as long as our forging and welding capacity is large 
enough to fulfill the demand. 

Weld methods of construction produce a more 
uniform product. The plate is cut to exact dimen 
sions and can be rolled to close tolerances. Wal! 
thickness is uniform throughout the cylinder, and 
the nose and tail wall thicknesses can be easily con 
trolled. 

In casting and forging the control is not so a 
curate. The heavy forging equipment necessary wea: 
comparatively rapidly and requires careful attentior 
to maintain the specified finish dimensions. Casting 
with its molds, cores and auxiliary equipment re 
quires considerable care to produce bombs which ar« 
uniform in section as well as weight. 

In both forging and casting there is a considerable 
waste of metal. This is not true of the welded bomb 
in which there is no excess metal involved. 

There are, of course, certain precautions that must 
be observed with welded bombs. The critical factor 
is the welding operation itself. For efficient produc- 
tion the welding must be done rapidly by automatic 
machines, but fortunately these constantly produce 
near-perfect welds. On the other hand, weld repairs 
are costly and time consuming and must be avoided 
for a successful operation of this process. 

In summary, the welded demolition bomb is su- 
perior in many respects to other methods of fabrica- 
tion. This is especially interesting in view of the 
fact that it was developed primarily as a means for 
merely supplementing other methods of manufac- 
ture in order to increase bomb productive capacity. 
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? An outstanding and welcome metallurgical engi- 
i ering trend of the last two years has been the 
lening application of 100 per cent forced-convec- 

on furnaces designed and built especially for high- 

m perature work—annealing, hardening, normaliz- 

, nitriding, etc. In the face of the general com- 

ercial “impression” and the specific technical 

ema that the field for convected air furnaces, with 

| their advantages, ends at 1300 deg. F., one fur- 

ice manufacturer in particular succeeded in design- 

g and merchandising a furnace that—within certain 

ear-cut limitations—has pushed the heat treating 

ficiency of forced-convection up to the environs of 

50 deg. F., and thereby speeded and simplified 
war production in scores of shops. From this view- 
point alone the development represents a straight- 
forward achievement in technical pioneering. 

This article is based on inspection by the author 
of several installations of this one make of high- 
temperature forced-convection furnace and discus- 
‘ion with its users or examination of their cor- 
respondence with its manufacturer concerning the 
furnace. The article attempts to present not only 
the performance-advantage of the furnace according 
to these users’ experience, but to cite certain of its 
limitations as well. 3 


by FRED P. PETERS 


Managing Editor 


Fig. 1—Fixture carrying 12 heavy (126 lbs. each) gun forgings leaving 
a forced-convection furnace after a 1650 deg. F. normalizing treatment. 


High-Temperature Forced-Convection Furnaces 


T IS AXIOMATIC that for maximum uniformity in 
batch heat treating either the work or the heating 
medium must be “turbulent.” This had been 

amply demonstrated by the superlative performance 
and commercial popularity of hundreds of forced- 
convection tempering furnaces in use before the 
war. Said the authorities who revised Bullens-Bat- 
telle’s “Steel and Its Heat Treatment” in 1938 (John 
Wiley & Sons, page 415): “The circulation of the 
heating medium is one of the outstanding accom- 
plishments of recent years. It not only leads to 
striking results in uniformity but also to notable 
savings in time and fuel.” 

Although made with particular reference to low- 
temperature (tempering-range) work, such statements 
and the principle behind them ought to be equally 
true of high-temperature (hardening-range) applica- 
tions. Heating by convected air brings a constant 
and generous amount of heat to each part even in 
relatively close-packed arrangements ; heating is there- 
fore relatively uniform and efficient, and it is not 
necessary to spread the work out over a large area or 
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to treat each piece individually to achieve this re- 
sult. 

More than 163 successfully operating installa- 
tions of one such high-temperature, forced-convection 
furnace (Lindberg Engineering Company's ‘‘Super- 
Cyclone’) are current testimony that convected-air 
heating in the high-temperature range is more than 
just a theoretical boon, but is an actuality that is 
giving war-production heat treating a tremendous 
boost in certain types of work. And whatever the 
merits of any possible controversy over ‘who-done- 
it-first?”’ (there are other brands of high-temperature 
convection furnaces on the market) the pioneering 
achievement in recognizing this field as one in need 
of special attention, in designing several furnaces 
specifically for such work, and in overcoming the 
technical drawbacks to large-scale application of the 
idea clearly belongs to the group of engineers who 
developed the furnaces described in this article. 

The advantages of forced circulation furnaces for 
high-temperature work are nominally the same as 
for low. (1) The striking uniformity of heatine 
achieved by passing the heating medium through and 
around the charge keeps distortion at a minimum and 
assures uniformity of properties from part to part: 
the low-distortion features eliminates most or all of 
the time. labor or material-waste involved in subse- 
auent straightening or grinding of heat treated parts. 
(2) Space is saved—or for the same space, greater 
production achieved—because the charge can be 
stacked “in three dimensions,” instead of having to 
be spread ont in one layer as is necessary when parts 
are heated by radiation. (3) Time and labor are 
often saved in loading and unloading, since the entire 
charge of several parts can be loaded at once. and 
removed and quenched together, instead of one-by- 
one, 

The advantage of quicker heatine by convection. as 
compared to radiation. for the lower-temperature 
range does not necessarily hold at high temperatures, 
since heat transfer by radiation becomes increasingly 
efficient as the temperature rises. In fact. this knowl- 
edge was one of the factors that tended to limit the 
use of convection to lower temperatures. The best 
commercial heat treating. however. is more than iust 
the best heat transfer—it is uniformity of heating: 
maximum utilization of free-space: highest produc- 
tion rates; lowest labor. time and eanipment costs: 
and several other operatine effects. And for manv 
iobs the superiority of convection-type equipment in 
these respects heavily outweighs anv possible in- 
feriority in heat transfer efficiency at the higher tem- 
peratures. 

To put it simply, the fact that a siven sinele nart 
mioht have to be exposed to heat a shorter time 
with radiation heatine than with convection heating 
to be thoronehly soaked should. in ood engineerine 
be overruled by the fact that one can often load 
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a convection furnace of the same size or cost to 4 
or 6 or 10 times the load permissible in a radiation 
furnace and still keep the heating reasonably uni- 
form. 

The experience of several users of the Lindberg 
high-temperature convection furnace demonstrates 
that the net engineering advantage of the overall 
idea are far greater than the possible negative ef- 
fect of one scientific principle as a minor com- 
ponent thereof. 


Heat Treating Gun Forgings 


In the heat treating field there are many jobs that 
cannot be hardened in the usual way without getting 
bad distortion, owing to the massiveness of the part 
or differences in section thickness within it. Typi- 
cal of these is the normalizing, hardening and draw- 
ing of a certain type of heavy gun forging, which 
so far has not been heat treatable without serious 
distortion by any other method except forced-convec- 
tion heating. In addition, the convection method 
has telescoped time and space on this work, since the 
time required to heat treat a given number of forg- 
ings has in effect been reduced because a larger num- 
ber of parts can be simultaneously treated in the 
area available for the heat-treating equipment. An 
extra advantage in this (and similar cases) is the 
possibility of normalizing and then subsequently 
hardening and tempering in the same furnace. 

The Lindberg Super-Cyclone used for this worl 
(like all the others described in this article) a 10 
per cent forced convection, pit-type unit. Heat i 
generated in a separate chamber away from (an 
completely insulated with respect to) the work cham 
ber, but within the furnace. The heated air i 
transferred from the heat chamber by a high-spee 
fan and forced under pressure into the work cham 
ber and downward through all parts of the charg: 
after which the circulation path is completed bac! 
to the fan. 

The gun forgings, made of S.A.E. 3450 stee! 
weigh 126 lbs. each and are normalized at 1560 
deg. F. Fig. 1 shows a fixture carrying a charge o! 
12 gun forgings that has just come from a Lindberg 
Super-Cvclone at normalizine heat; the total weight 
of this charge is 1512 Ibs. Heating (including heat- 
ing-up and soaking) time in the new furnace is 
2Y/, hrs. 

After being allowed to air cool to 400 deg. F.. 
the forgings are charged—on the same fixture—back 
into the Super-Cvclone. heated to 1500 deg. F.. held 
for 1 hr., and then oil-auenched down to 400 deg. 
F. Still on the same fixture, the work oes back 
to the same furnace once more, this time for a 4-hr. 
draw at 1075 deg. 

The previous method of normalizing these forgines 
was by means of a radiation-tvpe box furnace which 
could handle only 5 pieces per heat. The capacity 


METALS AND ALLOYS 








was so limited because of the difficulty of loading 
and unloading, and also because piling the parts 
one on top of another would result in an excep- 
tionally dense charge that would be difficult to heat 
in the box-type furnace. Time to heat the work to 
1560 deg. F. was 5 hrs. in the old furnace, which 
included 1 hr. for soaking. 

Thus, only 5 forgings are normalized in 5 hrs. 
with the older type of equipment, as compared with 
12 forgings being turned out in only 21/, hrs. in the 
forced-convection furnace. This amounts to a produc- 
tion increase of almost 5 times over the former 
method. 

Forgings treated in the box furnace always re- 
quired straightening, whereas the work handled in 
the convection furnace required no straightening 
whatsoever; warpage is always less than 0.001 in. 
With the box furnace, 2 men were required to handle 
the forgings one-by-one in loading and unloading 
the furnace for each operation. With the new furn- 
ace, the operator loads the fixture away from the 
furnace, and then, lowers it into the furnace by means 
f a hoist or crane. As pointed out earlier, the 
fixture remains loaded for the normalizing, harden- 
ng, and drawing operations and can be quickly and 

asily handled by one man with a hoist. 

One problem encountered with use of the new 
urnaces has been the fixtures. In the first place, the 
uccess of convection heating is absolutely dependent 
n proper separation and spacing of the parts in their 

rangement in the furnace; once recognized, this 

roblem ceases to be serious since it then becomes a 
iatter of common-sense fixture design. At the same 
ime, however, the relatively massive fixtures must be 

ienched with the work for the method to be fully 

ivantageous, and this new factor means that special 

‘tention must be paid to the quenching operation 

rough enlarged tank capacity, circulation and cool- 

g of oil, etc. Again, once these precautions are 

ken by the furnace manufacturer and the user, 
iere is no serious difficulty. 

One definite limitation introduced by the fixture 
is that the method is not applicable to water-quench 
jobs, since each water-quenching would ruin the fix- 
ture for future use. 


Tubular Aircraft Parts 


Another interesting application of the new furnace 
is for the hardening and drawing of tubular air- 
craft parts; for this work, the convection equipment 
provides faster production through heavier loading; 
a very large space-saving; and elimination of much 
handling labor and time. These parts, which come 
in some 6 or 8 different sizes, are made of S.A.E. 
X4130 steel. Among those sizes used in large quan- 
tities is a piece 36 in. long and 1-7/16 in. in di- 
ameter (14 in. wall), weighing approximately 14 
Ibs. each. 


Over 80 of these pieces are loaded vertically in 
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an alloy fixture for hardening (total charge, over 
1100 lbs.). The usual temperature is from 1600 to 
1650 deg. F., although this is varied according to 
the analysis of the particular load being handled. 
The time required to bring the charge up to heat 
is ¥4 hr., and soaking time 1 hr. 

Following the quench, the parts go back into the 
same furnace for drawing. Here they are held at 
1000 deg. F. for 1 hr. and come out with a Rock- 
well “C” hardness of 25 to 31. Distortion is al- 
most completely eliminated—it has never been neces- 
sary to straighten this work. According to the com- 
pany doing this work, a box furnace, roughly com- 
parable in size to the Super-Cyclone now in use, 
handles but 40 of these pieces and requires a heat- 
ing time of 2 hrs. The parts, of course, have to be 
loaded and quenched one at a time. At least 15 
min. would be required to load 40 pieces into the 
heated work chamber. Heating time as mentioned 
above would be 2 hrs., and 40 min. would be re- 
quired to quench the work—again, each part singly. 
The total time therefore required to handle 40 parts 
would run 2 hrs. and 55 min.~—and for 80 parts it 
would be 5 hrs. and 50 min. 

Now compare: Turning out 80 units with the 
new furnace requires 15 min. to load (away from 
the heat), 45 min. to heat and soak, and 5 min. to 
quench for a total of 65 min. The forced-convec- 
tion equipment therefore gives a production increase 
of over 5 times, turning out 80 parts in 65 min. as 
compared with 5 hrs. and 50 min. required to turn 
out the same amount of work in a box-type furnace. 
In addition, these figures do not take into consider- 
ation the savings due to the elimination of straight- 
ening time, which is one of the biggest cost items 
to be considered. 

Larger pieces, 31/, ft. long and weighing 125 ibs., 
are handled 16 at a time (total charge, 2000 lbs.). 
These are preheated to 1325 deg. for 2 hrs. before 
being raised to 1625 deg., where they are held for 
45 min. The total preheat and soaking time is 43, 
hrs. After the quench, the work goes back to the 
same furnace, where it is drawn at 875 to 900 deg. 


F. for 3 hrs. The resulting hardness is 380-400 
Brinell. 
Large Ring Gears 


Typical of the savings in time and labor gained 
by the ability to switch from virtual one-by-one 
handling of stock in radiation-type box furnaces to 
several-at-once treatment in the new convection-type 
units is the hardening of large spiral-bevelled ring 
gears, as now carried out in a shop using several 
Super-Cyclones on various jobs. 

One variety of these gears is made of S.A.E. 2340 
steel and the gears weigh approximately 100 Ibs. 
each, have a 26 in. O.D. and an 18 in. 1D. They 
are loaded 12 at a time (total charge, 1200 Ibs.) 




















2 Loading a high-te m perature forced-convection furnace with a charge of tools to be annealed at 1500 deg. F 





Fig. 3—A load of heated tools being transferred to 
the special cooling unit as part of the annealing cycle 
in a high-temperature forced-convection furnace. 


into the new furnace where they are heated to 1470 
deg. F. and then oil-quenched. Heating time is 11/, 
hrs. Following the quench, the gears go back into 
the same furnace where they are drawn for 4 hrs. at 
400 deg. F. 

Production in the overall cycle is thus 12 heats 
in about 6 hrs. Distortion is held to 0.015 in. and 
all gears meet specifications for roundness and flat- 
ness. 

These gears were previously handled one at a time 
in a box furnace. This was necessary as the work 
distorted so badly (0.100 to 0.150 in. out of round) 
that it had to be straightened hot from the quench. 
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Heating time was 3 hrs., and scaling would resul 
if the gears remained in the furnace longer than thi 
time to await quenching and straightening operation 
Production in this way was in the neighborhood « 
11/4, gears in about 6 hrs. (as compared with | 
gears in 6 hrs. by the new system). 

To take advantage of the chamber capacity of th 
box furnace, which would actually hold 5 gears, 
would be necessary to have 5 men quench simultan¢ 
ously and immediately straighten the gears on 5 dil 
ferent straightening presses. 

This shop is completely sold on the forced-cor 
vection furnaces for treating massive parts that re 
quire “babying’’ to minimize and correct distortio: 
in treating and handling with radiation-box furnace: 
They use the new furnaces for work that has been 
completely described in Lindberg’s advertising and 
which, therefore, need be only mentioned here—th« 
heat treating of 20-lb. S.A.E. 4140 worm gears, 100 
at a time, with a 3-fold increase in production over 
box-furnace practice and elimination of more than 
90 per cent of the post-hardening straightening form- 
erly required. 

In addition, they have found the new furnaces 
peculiarly well suited to annealing and spheroidizing 
cycles that entail considerable cooling-down and hold- 
ing (such as heat to 1700 deg. F., cool at a certain 
rate to 1450 deg. F., soak for so many hours, cool 
at a certain rate to room temperature, etc.), which 
had to be tediously carried out in batch-type radiation 
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furnaces, but can be safely done with dispatch in the 
convection units. 

On the other hand, this shop also handles large 
amounts of very small tools and parts, which, it was 
pointed out, are definitely not suited to processing 
in convection-type equipment. The success of con- 
vection heating depends on free access of the heat- 
ing medium to all parts of the charge, which must 
therefore be spaced in the fixture; with tiny parts 
(bolts, nuts, screws, clips, small springs, etc.), the 
time and trouble necessary to string them up indi- 
vidually on a fixture would obviously be prohibitively 
great. 


Annealing Tools and Wrenches 


Another interesting example of production speed- 
up through the use of these new furnaces is pro- 
vided by the experience of the Armstrong Brothers 
Tool Co., Chicago, where a Super-Cyclone is em- 
ployed for annealing wrenches and tools following 
forging and before subsequent machining operations. 

The furnace is designed for operation up to 1750 
deg. F., and has a work-chamber 22 in. in diameter 
and 26 in. deep. Heat is generated electrically by 
tubular elements in the separate “heat-chamber.”’ 
(Most of the Lindberg high-temperature convection 
furnaces are fuel-fired, however.) Fig. 2 shows the 
furnace being charged. 

For this installation, a triple-chamber cooling unit 
has been provided, into which the work can be 
placed after it has been brought up to heat (see Fig. 
3). This leaves the furnace itself free to handle 
additional heating charges, which will also be cooled 
in one of the cooling chambers. 

In designing the cooling unit, provisions were 
made for special vents at the rear of each chamber, 
which can be connected with an extra heating unit 
to provide heat that will reduce the speed of cool- 
ing in the event that future requirements might 
call for a slower cooling rate. Both the furnace and 
the cooling unit can be used with or without con- 
trolled atmosphere, depending on the job being done. 

An average charge of typical work to be an- 
nealed would weigh a minimum of 1500 lbs., ex- 
clusive of the work basket. The heating cycle for 
such a charge would run from 21/, to 3 hrs. at 1500 
deg. F. and 9 hrs. in the cooling chamber. The 
user states that his production is ‘much greater” 
with this compact convection unit than with the radi- 
ation-type furnaces formerly employed. 

The job as now carried out requires the attention 
of one man for an average of less than 10 min. of 
each 3-hr. period; this involves merely lowering the 
work basket (which is automatically loaded by a 
conveyor) into the work chamber. After the com- 
pletion of the heating cycle, a hoist is utilized to 
transfer the work basket from the furnace to the 
cooling chamber, where it remains for 9 hrs. 
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Heating uniformity is stated to be very good, all 
parts of the charge being evenly and rapidly heated 
to the same temperature; reports as to machinability 
also show results to be excellent, since hard spots 
are never encountered. 


Advantages and Limitations Summarized 


Some of the practical advantages and limitations 
of 100 per cent forced-convection furnaces for high- 
temperature work, as revealed by the foregoing case 
histories, may be summarized in conclusion. 

The best field for the new furnaces, and one in 
which they seem to provide spectacular improvement 
in production and great savings in labor, handling 
and space charges, is for treating massive parts of 
varying section that by conventional methods re- 
quire individual handling to avoid distortion. Simi- 
larly, the new furnaces shine brightly wherever dis- 
tortion due to non-uniform heating is a problem. 

For such work convected-air furnaces of the type 
discussed provide uniform and fast heating of large 
batches of stock. Distortion is limited or eliminated 
and subsequent straightening and grinding largely 
obviated. Handling-labor and costs are usually sharp- 
ly reduced, and considerable space is invariably 
saved; the manufacturers of the Super-Cyclone, for 
example, estimate that their furnace will require no 
more than 1/3 the floor space needed by other equip- 
ment to handle the same production, and the experi- 
ence of the users mentioned in this article bears that 
out. 

An additional advantage is the possibility of using 
the same furnace for hardening and tempering— 
something that is economically impossible to do with 
radiation furnaces. Allied to this is the special suita- 
bility of the convection furnaces for annealing and 
spheroidizing cycles that involve cooling-down at 
controlled rates and holding at progressively lower 
temperatures. 

The convected-air furnaces are, of course, not suit- 
able for ‘“‘bright’”’ hardening, annealing, normalizing, 
etc., and for most work of this type controlled at- 
mosphere furnaces are usually indicated. Nor can 
the convection equipment be economically employed 
for heating tiny parts that are ordinarily closely 
packed for heat treating. 

In using the new furnaces, special attention must 
be paid to fixture design and to quenching condi- 
tions, but this is usually a minor operating problem 
in any case. 

The new furnaces are often more expensive, as- 
installed, than other equipment of equivalent ca- 
pacity. One or 2 of the furnaces discussed in this 
article, for example, usually do as much work as 
several box furnaces that cost in the aggregate 2/3 
as much. But the cost savings and improvement in 
production normally realized far outweigh the initial 
cost comparison. 
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LETTER TO THE EDITOR 


Copper-Bearing Steel 


To the Editor: Mr. F. Eberle, in his article “Copper- 
Bearing Steel for Heavy Fabrication,’ April issue, proposes 
“the maximum amount of copper permissible in steel with- 
out introducing difficulties in weldings appears to be 
0.80-1.00 per cent.” 

This article was of interest to me as, 2 yrs. ago, I had 
occasion to assist in the investigation of the cause of hot- 
cracks in a copper-bearing steel resulting from welding. 

The welds were made with low-carbon welding rod on 
¥4-in. plate of rimmed steel, containing 0.25 per cent Cu. 
The cracks were first noticed on test coupons, which were 
given a reverse-bend test for welds in a bending jig. The 
cracks which ‘“‘opened up’ were in the copper-bearing steel 
plate about -in. away on either side of the weld, and 
were discolored blue indicating formation at high tempera- 
tures. Some of the test coupons showed copper sweated 
out in small globs along the cracks, others did not. How- 
ever, some unbent test coupons were given a macro-etch and 
the presence of cracks alongside the weld confirmed. Sub- 
sequent microscopic examination indicated the copper- 
bearing phase in the grain boundaries, and the cracks to 
be intergranular as pointed out by, Mr. Eberle. 


Further tests indicated that the cracks were a result of 
a combination of the internal stresses set up by welding and 
the low-melting point of the copper-bearing phase in the 
steel plate. In welding copper-bearing steel sheets where 
the stress relieves itself by strain (buckling), 0.3 per cent 
Cu probably has no effect; but in fairly thick plate, cop- 
per-bearing steels, containing as little as 0.25 per cent 
Cu, are definitely affected by welding technique. To obviate 
this type of hot cracking in the base metal, it is best to 
limit the heat input during welding by using small beads 
rapidly laid down by an electric arc. 
Apprentice-Learner School 
Canal Zone 
WALLACE J. AWGUN 
Instructor in Metallurgy 


In reply to Mr. Awgun’s communication, I wish to state 
that we have welded in our fabrication steel plates 1 in. 
thick and over, containing up to 0.30 per cent Cu, for 
many years without having experienced a single failure due 
to the presence of this element. We have also made ex- 
perimental welds with steel containing up to 0.50 per 
cent Cu and subjected them to guided jig bend tests without 
noticing the phenomenon related by Mr. Awgun. How- 
ever, these bend tests were made with machined specimens, 
that is, after removing the surface layer. According to our 
experience, the low-melting copper-bearing phase appears 
only in the surface of the steel under the scale due to 
preferential oxidation of iron. It may well be possible 
that under certain circumstances stress cracks are initiated 
by these surface cracks. When such stress cracks occur 
at temperatures at which scaling takes place, the copper- 
bearing phase may appear under the scale of the oxidized 
cracks. I am inclined to believe that the weld failure 
described by Mr. Awgun was not primarily caused by the 
presence of copper in the steel and that the latter was an 
incidental and contributing phenomenon. 

—F. EBERLE 





A COUPLE OF CHUCKLES 


A Moral 


One of the staff of Battelle Memorial Institute sends us 
the following: 

Yesterday afternoon, I left a note on my waste 
paper basket which read as follows: “Janitor, please 
empty pan of cores on floor near window.’ This 
morning the note below was lying in the empty pan. 

, & -3. 

“So Sorry Gents, could not locate any cores. 
The fellow that ate the fruit must have ate the 
core also—but I did empty the pan which contained 
the brickbats. 

Your Janitor” 
Moral—Don't use technical terms for non-technical 
readers! 
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Wants To Aid the War Effort! 


We reproduce the following letter, which came to the 
editor's desk recently, addressed to “The Chemical Cata 
logue Co., 419 Fourth Ave., at 29th St., New York,” as « 
decided interest—from an enthusiastic Mr. H. W. of 
Houston, Texas, who wants to aid our war effort. Metal- 
lurgically and for other reasons, it is ‘‘a honey.” 

Dear Sirs; 

I would like to get in touch with a Man, not a sigaret smoke: 
if he smokes a cigar or a pipe, all right, and dont get drunk. 

A Man that is up to date on the Electric Smelting of Tin Or: 

I expect to build a Smelter to Smelt Tin Ore by Electricity 
to first get it so it will work perfect, say to handle 25 Ton of 
Ore in 8 hours, and after it is where there are no downfall in 
any way to cause trouble, or delay, to increase the Plant to where 
50 Ton’ of pure Tin can be turned out in 24 hours. 

To handle everything by power, which will be Electric, no wet 
system in any way, except the washing and drying of the Ore. 

Will make my own Power Plant with plenty of Power. 

If we are going to win this War, WE must pull togather, will 
you give me a helping hand, in every way possible by sighting 
me to any information, that will realy help me. 

Remember: The dollar is not everything in this World, 
Sociability is the highest degree, Help Each Other. 

In 1910 I was treveling down a River a lone in South America 
on a raft, J turned over twice, and lost $360.00 worth of grub 
in the bottom of the River which Hundreds of feet deep, I! 
managed to save a can with some flower in, as the can was near 
empty, and had a tight lid on, which make it flote, and I poled 
it in. I had 20 Dollor Gold pieces in my belt, but coulden eat 
them, but lived on Flour and Water 4-3 days. 
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Insulated Welding Electrode Holder 


To speed production welding operations, 
a new insulated welding electrode holder 
with detachable “stinger” has been intro- 
duced by Jackson Products, 3265 Wight 
St., Detroit. 

The female section of the cable con- 
nector is permanently soldered to the cable 
lead and remains in the insulated handle 
(A). The detachable jaw section — the 
“stinger” (B) — is snapped into the fe- 
male section by a quick twist of the op- 
erator's wrist and is ready for business. 
The actuating cam mechanism that locks 








male and female sections together is shown 
at (C). The lock is said to be positive and 
may be quickly disengaged. 
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This holder eliminates waste of time 
in changing cable connections, and does 
away with dangerous loose cable ends 
kicking about when the “‘stinger’ end is 
detached. When necessary, the handle 
and the cable may be pulled through a 
small hole and the ‘‘stinger’’ then cdn 
nected, saving time and cable extensions. 

Each welder is responsible for his own 
holder. Disconnecting the ‘stinger’ at the 
end of a shift, he may turn it in for in- 
spection and servicing, thus extending 
holder life. The holder is called the 
Jackson “Quik Trik.” 


@ Improvements have been made in Series 
2800 “Vernier-Set” timers, which control 
machines and process operations in many 
fields, including die casting machines, au- 
tomatic quenching and continuous furnaces. 
Four augmented features are: Bakelite 
terminal block, leaf-spring contact, timer 
and load circuits wired independently, and 
flaminol and special flexible wiring through- 
out. They are made by the Automatic 
Temperature Control Co., Inc., 34 East 
Logan St., Philadelphia. 


Remote Control for Welders 


A new remote control unit is now a 
standard feature of all welders offered for 
sale by Hobart Bros. Co., Troy, Ohio, It 
is protected from breakage by a metal pull- 
out handle over the control dial and by 
cushion springs on the back of the porce- 
lain rheostat. 

Welding heat should be increased with 
coated electrodes in changing from flat 
positions to vertical or overhead positions, 
and vice versa. Often the operator is 
tempted to save himself repeated trips be- 
tween work and machine. With remote 
control, 100 steps of fine volt-amperage 
adjustment are within reach of the oper- 
ators hand. 

The large outer control dial, shown 
in the picture, is the field rheostat which 
controls the differential compounds, while 
the remote control unit adjusts the open 
circuit voltage. With this Multi-Range 





dual control dial 1,000 combinations of 
voltage and current are possible. 
(More news on page 650) 
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for ELECTROPLATING, POLISHING 
AND ANODIZING INFORMATION 


For prompt, dependable metal finishing information, to none in terms of quality and efficient performanee, 


== 


call on Udylite. No organization is better equipped to and supplies . . . for every metal finishing need. Salis, _ 


give you information gained from installing plating, acids, anodes, buffing and polishing materials—every- 


polishing and anodizing departments in many leading thing required 


manufacturing plants throughout the country. 
Call Udylite for prompt service on your finishing” 
Trained plating engineers and electrochemists are at requirements. You pay no more for Udylite depend 


your service. These men know metal finishing and ability. 


they can help you plan a new installation or revise 2 Laboratory where efficiency of Udylite finishing processes # 


your present one for greater efficiency. They know, maintained by constant control. @ Design and layout depart: 


also, that you want information quickly. ment where clients may obtain the advice of experienced mela 
finishing engineers. &y Laboratory where all Udylite produe®s 
Udylite has a complete line of equipment .. . second are tested under actual plant conditions. 


- ? JIKErPORA IN 


1651 E. Grand Blvd., Detroit, Mich. 


O) ab lelelore | TTos ate me ttc bate Ohta aun) am 4 
1943 Walnut Street 11-16, 44th Drive 
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Sprayer for Reproduction, Protective 
Coating 


A new low cost, self-contained and port- 
able metal atomizer, capable of spraying 





with 


any neutral alloy a melting tempera 
ture up to 600 deg. F. for protective 
coating, reproducing likenesses, etc. is of 
fered by Alloy-Sprayer Co., 2040 Book 
Bldg., Detroit. 

It is good for making templates, spot- 
ting or checking dies, reproducing molds, 
etc. The sprayer illustrated has 12 cu. in 
capacity, with electrical elements for heat- 
ing the metal in the heavily insulated pot. 
Temperature coatrol is variable over 100 
deg. through a rheostat switch knob, with 
a thermostat keeping temperature constant 


@ A widespread increase in use of car- 
bide dies and mandrels for tube drawing 
has been noted by Carboloy Co., Detroit. 
They draw tubing as small as 0.013 in. 
(for hypodermic needles) and as large as 
3, in. Chief advantages of carbide .as 
compared with steel and chrome are: 
Longer die and mandrel life, higher draw- 
ing speeds and lower cost-over-life of die 


Prizes for Compressed Air Ideas 


Describing the successful application of 
compressed air to increase the speed of 
producing cartridge cases 500 per cent, 
A. W. Lancaster, Orillia, Ont. received 
first prize of $200 in a contest of the 
Compressed Air Institute, New York. 
There were 3 second prizes of $100 each 
and 10 third prizes of $50 apiece for 
papers showing many striking advantages 
of compressed air in industry and defense. 

The winner of the first prize told how 
an air-operated mechanism, which locates 
the cases in the cartridge case machine 
and ejects them, increased production and 
reduced operator fatigue. The next im- 
provement was a dual control air valve 
at the bed of the machine to replace a 
hand lever on the headstock of the lathe 
which turned on and off the compressed 
air. By now, production was five times 
the original. 

Some of the other prize winning ideas 
were as follows: Compressed air was used 
in laying a mat of asphalt on roads, 
being shot through a nozzle. Water was 
freed from iron by passing a strong cur- 
rent of air through it, this taking out car- 
bon dioxide, causing iron to separate out. 
Forge hammers were powered with com- 
pressed air. Coke screenings were shot 
into brick kilns to heat all bricks evenly. 
Compressed air can be substituted for oil 
in transformers. 
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Hones Cylinders with 26-inch Bore 


Previously there have existed machines 
that would hone a cylinder up to a 16-in. 
bore. Now a machine which will hone a 
cylinder with bore as large as 26 in. 
across has been built by Cooper-Bessemer 
Corp., Mt. Vernon, Ohio. 

This is probably the largest vertical 
cylinder-honing machine ever constructed. 
It stands 20 ft. high. It is the first time 
an electric control has been applied to 
this type of machine. There are three 


methods of finishing cylinders: Boring, 
grinding and honing. By boring, it is al. 
most impossible to maintain tolerances, 


states Cooper-Bessemer. 

Grinding above a certain size is difficult 
because of the overhang of the grinding 
wheel on the spindle. 





The new honing machine described can 
handle a cylinder 26 in. in diam. and 6 
ft. long. 


Silver Brazing Alloy Is Superior 


A 2-in. solenoid core wound on a light 
weight brass spool is part of the control 
mechanism for firing guns. By modern 
methods, the brass end-piece of this spool 
is fitted on a brass tube and joined 
permanently by a low temperature silver 
brazing alloy. 

The previous method, using a high tem- 
perature base metal brazing alloy, dis- 
torted the spool. With silver alloy, a 
temperature of 1175 deg. F. only is re- 
quired. The joint is stronger than the 
brass itself, states Handy & Harman, 82 
Fulton St., New York. 


Magnetic Separators for Two 
Purposes 


Two magnetic separators, so popular 
now in intensive salvage campaigns, are 
announced by the Dings Magnetic Separg. 
tor Co., 509 E. Smith St., Milwaukee 
One, the high intensity Roche type, js 
for reclamation of very valuable alloy 
steels from grinding fluids. The other, 
the high intensity magnetic pulley type 
is designed for reclamation of steel and 
iron from foundry and steel mill slag 
dumps. 

In the first, coolant fluid from grinder js 
fed to the magnetic separator. Suspended 
in the fluid are particles of abrasives, also 
of alloy steels. The magnetic portion js 
pulled along by the main conveyor belt 
over a series of alternating pole magnets, 
A water spray continually washes the 
material as it goes from pole-to-pole, alf 


non-magnetics being washed from the 
product. The magnet is very ruggedly 
designed. 


In the second separator, four pole pieces 
extend completely around the circumfer. 
ence of the magnetic pulley. Between pole 
pieces are wound magnet coils, protected 
by heavy bronze coil covers, which are 


an exclusive feature. It is said that at 
slag dumps the separator installations have 
paid for themselves in several months. 

@ A magnetic welding clamp h.s been 
designed by the Stearns Magnetic g. Co,, 
Milwaukee. In welding, plates a: drawn 


to a level alignment by the mag: -t, with 


the edges brought flush against ‘he per. 
fect surface of the magnet. It i an im 
provement over hand or mechanic. means. 


Film Protects Delicate Metal Surfaces 


To protect highly polished surfaces 
against rust corrosion, grease, fit mark- 
ings, etc. the United States Stone . we Co, 
Akron, Ohio, has brought out “Tygon 
Tempro-Tec.” Liquified, it forms a stable, 
non-adhesive film when dric Either 
crystal clear, or of transparen' colored 
formulations for ready identification pur 


poses, it is applied by brush, cip, spray 
or roller coating. 

It is not affected by oil, grease, gase 
line, etc. It peels off as a complete film 
without injury to the surface beneath. Itis 





handy to use during handling, shipping a0 
installation and is good for machine 100%, 
and various metals @ 


bearing surfaces, 
many forms. 
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ISTOL’'S PYROMASTER HELPS MARE 
TUNGSTEN RECOVERY PROFITABLE 







































| 
x Alarge metallurgical process plant found that with Pyromaster’s 
F close pH control they could recover tungsten from process tailings | — 
= with profit — although this precious defense metal constituted er 
x, only a fraction of a percent of the rejected tailings. 2 
™ A Bristol Controlling Pyromaster of the automatic Free-Vane = 
is Reset type, with a chart range of 6-13 pH, was used to hold pH = 
led Byalue at proper point in conditioning the material for a selective me 
. flotation process. Despite the fact that the presence of several = 
elt variables had the effect of a sustained load change, pH did not — 
ts. , , a | | 
the [change over 1/10 of a point, and then only for five minutes. | 
be Air-operated Free-Vane control was chosen to obtain adjustable - 
diy Bthrottling range and rate of reset, and because it is rugged, trouble- m7 
ces free and immune to vibration. =a 
er. Write for detailed data. =i 
ole Pe 
ted Be 
are mt 
at — 
ave = 
=i 
yD 
et ON PRODUCER GAS MACHINES . 
im- . 
” Used to control fuel bed depth in producer gas z 
machines, Bristol’s Pyromaster recovers the maxi- ~ 
ces mum amount of heat from hot gases and auto- — 
se matically shuts off or starts up the fuel feeder when im 
ark- temperature varies from desired degree. Holds m 
Go, temperature at point of greatest operating 4 
ble efficiency at all times. | 
ther Write for Bulletin 507 
; and for installation data. 
pray 
" FORGING REJECTS TO MINIMUM 
It is 


Only the slightest variation once in a while, hardly any 
rejects — that’s the record of a Pyromaster-controlled roller 
hearth forging anneal furnace used for normalizing alloyed 
Steel parts for a low-priced car and annealing spanner 
renches for a mail-order house, bothin tremendous volume. 
A Pyromaster controls each of three heating stages, vary- 
ng from 700° F. to 1825° F. — holds each stage to the pre- 
ise temperature for the precise time by manipulating gas 














tucl valves. Eliminates waste of materials, operating 
edia, time and gas. 





Full details of this system, and 
Pyromaster Bulletin 507, available 
on request to 114 Bristol Road, 
Waterbury, Connecticut. 
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FOR ACCURATE READINGS 


INDUSTRIAL 
PENTRO PENETRATORS 


GUARANTEED 
Anything less than accuracy in hardness test readings is worth- 
less... and your testing equipment is only as good as the point 
of the penetrator you use. 
INDUSTRIAL PENTRO Penetrator diamonds are carefully select- 
ed stones, cut by a patented method, set and lapped by skilled 
craftsmen, then checked and rechecked for perfect calibration. 


INDUSTRIAL PENTRO Penetrators, for Rockwell machines and similar 
types. New, without exchange each $18.00 


‘'Trade-in’’ allowance for old penetrator when returned for replacement. 3.00 
Subject to discount when purchased in quantity. 


Guaranteed for accuracy or your money refunded 


INDUSTRIAL DIAMOND CO., INC. 


ESTABLISHED 1900 


7 AVALON AVENUE ° DETROIT, MICHIGAN 
New York Office: 452 FIFTH AVENUE 











A NEW VITREOSIL BULLETIN 


Yours 
for the Asking 


The following bulletins 
giving technical data on 
Vitreosil (vitreous silica) 
and Thermal Alumina 
Ware are now in print and 
any or all of them will be 
sent to technologists upon 
request. 

No. 1—VCM Crucibles and Other 
Items for the Coal Chem- 
ist 

No. 2—Electric Immersion Heaters 
and Containers for Heat- 
ing Acids 

. 3—Gas Sampling Tubes 

. 4—Hydrochloric Acid Equip- 

ment 

. 5—Special Transparent Appa- 

ratus and Equipment 

. 6—Thermal Alumina Ware 

. 7—Pipes and Fittings 

. 8&—Industrial Crucibles, 

Dishes. Mffles. P-+s Re- 
torts, Tanks and Trays 

. 9—Vitreosil Tubing and Rod 

in All Qualities (Just Is- 
sued ) 





Supplies of Vitreosil industrial equipment and 
laboratory ware are arriving regularly from our 
English factory. 


The THERMAL SYNDICATE, Ltd. 


12 East 46th Street New York, N. Y. 




















Electrode Provides Faster Welding 


A new arc welding electrode which 
permits up to 100 per cent faster fillet 
welding has been introduced by the Lip. 
coln Electric Co., Cleveland. Called “Fleet- 
weld 11,” it is designed for the “Fleet. 
Fillet’’ technique of arc welding. 


It is fast flowing and gives deeper 
penetration of metal into the root of the 
joint. It is of the shielded arc type and 
heavily coated to exclude oxides and ni- 
trides from the weld. 

“Fleet 11°’ welded in 35 sec. a joint 
that required 1 min., 17 sec. to weld with 
conventional electrodes and procedure. It 
decreases fatigue of the operator, cost: and 
amount of electrode used per foot of weld. 
As to the last, a test showed 0.20 Ibs. 
of electrode per foot against 0.37 Ibs. 
by the usual method. 

Designed to complete a weld i: one 
pass, it is made in 18-in. lengths and 3/16 
and 1% in. diameters, packed in 50 Ib. cans. 


@ Straight and 90 deg. angle swivels 
for making oil, grease, air and othc: line 
connections between stationary and « volv- 
ing, oscillating and other moving surfaces 
are among new lines brought out by Tra 
bon Engineering Corp., 1814 E. 40th St, 
Cleveland. Due to ball bearings, these 
swivels turn freely at any pressure w:thout 
binding. 


Mica Topped in Brass Furnaces 


Use of Fiberglas tape insulation im 
the place of mica as coil insulation i# 
the primary coil of induction-type brass 
furnaces at the Western Cartridge Co. 
East Alton, Ill., provided for 50 per 
cent reduction in cost, increased production 
of 3000 Ibs. per shift per furnace, and 
the number of man-hours required to if 
stall it was less than half that for mica, 

The 38 furnaces at Western Cartridge 
have a sleeve-shaped form of ceramic ma- 
terial that retains the helical flat copper 


coil. Fiberglas tape is spiraled between % 
turns in the coil to form a double helix § 


composed of alternate layers of copper @ 


Fiberglas tape, insulation preventing short” 


circuiting. 


4 


oe 


Fiberglas allowed increase of furnace) 


temperature sufficient to produce five ‘ 
pours of 1500 Ibs. each during each & 7 
hr. shift, as against three pours, 1500 Ibs., 


with mica. 
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is free from cuprous oxide. 


OFHC Copper conforms to the A.S.T.A, Specification for electrolytic copper 
wirebars, cakes, etc., B5-27 with regard to metal content and resistivity, and 


OFHC Copper is characterized by its freedom from casting defects and its 
i bar-for-bar uniformity. Its freedom from oxygen results in great ductility 
ee and toughness as evidenced by its high reduction of area and resistance to 
ee impact. OFHC Copper withstands move working in hard condition when 
tensile strength is greatest, making it especially suited for products subjected 
to severe fabricating or service conditions. 





A SUPERIOR COPPER 
FOR ALL PURPOSES 








SALES OFFICE 
THE AMERICAN METAL COMPANY, LTD. 


6| Broadway 


Metalluraica! 


New York, N: Y 


take Mal-t-lalite Off ce 


THE SCOMET ENGINEERING CO. 


ae Lexington Ave 


New York. N. Y 








News of Metallurgical Engineers 


Fred P. Peters, managing editor of 
METALS AND ALLoys, has been appoint- 
ed to the Industrial Salvage Section, Con- 
servation Division, WPB, Washington, as 
a special advisor. He will also continue 
his work on the staff of this magazine, 
dividing his time equally between the two 
assignments. 


Dr. Charles H. Frelton becomes head of 
the Department of Metallurgy, Montana 
School of Mines, Butte, Mont., for the 
duration, succeeding Professor John P. 
Spielman, who is now an officer in the 
U. S. Air Corps. Dr. Frelton has been 
connected with several mining and metal- 
lurgical schools and is the author of two 
well-known textbooks, one of which is 
“Principles of Metallurgy.” 


Frederick A. Pease, formerly with Metals 
Disintegrating Co. and for the past year 
a consulting metallurgical engineer with 
headquarters at Maplewood, N. J., has 
opened a new laboratory in Newark, N. 
J., for carrying on a wide variety of metal- 
lurgical services. 
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Dr. George B. Waterhouse has been 
transferred from the War Production 
Board to the Office of Lend-Lease Ad- 
ministration, Washington, where he will 
act as special consultant on iron, steel 
and other metals. 

George T. Jones has been appointed 
chief metallurgist of the Homestead Steel 
Works of Carnegie-Illinois Steel Corp. 
John W. Price, Jr. has been appointed 
assistant chief. Mr. Jones, after several 
years with Allegheny Steel Co., joined 
Carnegie-Illinois as a metallurgist in 
March 1937. Mr. Price joined the Home- 
stead Works in the same year after sev- 
eral summers’ employment at the Lorain 
plant of the National Tube Co. 


F. Lloyd Woodside has begome pres- 
ident of Park Chemical Co., Detroit. For 
six years he has been connected with the 
metallurgical research division of the Cli- 
max Molybdenum Co. He started his in- 
dustrial career with Studebaker Corp. in 
1912. All these years he has specialized 
in carburizing and heat treatment of steels. 


F. C. Todd has joined Battelle Memorial 
Institute, Columbus, to do research in in- 


dustrial physics, having been on the faculty 
of Pennsylvania State College. 





Chester W. Smith, a specialist in elec. 
troplating during the past eight years, has 
become research chemist in the alkali dj 
vision, Detroit Rex Products Co., Detroit 
He was formerly chief chemist with J. ¢ 
Miller Co. 

John S. Stanier has been appointed sy. 
perintendent of hot and cold strip mills 
at the Campbell plants of the Youngs. 
town Sheet & Tube Co. He was grad. 
uated from Lehigh University in 1923 and 
the following year served as night super. 
intendent of the West Penn Steel CG, 
Later he was made metallurgist, then be. 


came general manager. In 1928 he joined 


the Newton Steel Co. and in 1933 af 
filiated with the Youngstown Sheet & 
Tube Co. In 1936 he was appointed sy 


perintendent of the cold strip and sheet 
mills. 

D. A. Sherick has become production 
metallurgist of the Welded Tube Diy, 
Babcock & Wilcox Co., Alliance, Ohio, 
having formerly been with the Weirton 


Steel Co., Weirton, W. Va. He was 
graduated from Case School of Applied 
Science. 

M. L. Samuels has become research 
metallurgist with Babcock & Wilcox at 
Beaver Falls, Pa., having been with Bat 
telle Memorial Institute, Colum} He 
is a graduate of Peabody Collcze and 


Harvard Graduate school. 


Edwin L. Smalley, president of the 
Hevi Duty Electric Co., died Mil. 
waukee, August 29th, at the ag of 65. 
As a pioneer in the electric heat treating 
furnace industry, he was the hol er of a 


considerable number of furnace pa ‘ents, 


Nozzle Throws Flat, Fan-Like Spray 


For cooling rolls and descalin: billets 
and plates in the steel industry and many 
other purposes, Rex spray nozzles have 
proved effective. Made by the C/«in Beli 





Co., 1600 W. Bruce St., Milwaukee, the 
nozzle throws a flat fan-like, hard-hitting 
spray that removes dirt or grit from mos 
irregular surfaces. The spray is so forte 
ful that it produces an extremely thin line 
of impact which amounts to a sharp cutting 
action. The nozzle is non-clogging. 
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Stainless Steel 
Castings 





ISTANT TO 
RES ACID, 


CORROSION, 
HEAT, ABRASION 


eae steel alloy castings are 
‘ recommended when corrosion is a 
facior te contend with. Atlas metallurgists 
have developed a most accurate method 
of determining the analyses best suited to 
individual requirements. Many Atlas foun- 
drymen have been specializing in alloy 
steel castings for over twenty years. Their 
experience together with every known 
modern facility has been assembled for 
making the highest grade of corrosive, 
heat and abrasive resistant castings. Con- 
sult with us when your product is in the 
layout stage—our engineers can minimize 
your decign problems. 


Weis fae bulletin 
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A Greater Variety of 
POWDERED METAL PARTS 


NOW ACCURATELY 
PRODUCED ON THE NEW 


Automatic 
KUX PRESS "7; 


Completely new Kux patented 
design features now permit the 
manufacture of odd shapes of 
parts with complicated, cored 
holes, protruding lugs and 
various sectional thicknesses to 
micrometer accuracy. The formed 
pieces are made at speeds of up 
to 25 pieces a minute with uni- 
form structural density through- 
out. Completely automatic in 
operation and applying up to 50 
tons total pressure, this machine 
will produce parts up to 5” 
maximum diameter and has a 
powder cell, or die fill of 5,” 


Write to Dept. MA 
for catalogue or demonstration. 


KUX 


MACHINE CO. 


3924-44 W. Harrison St. 
CHICAGO, ILLINOIS 











BY-PRODUCTS 
OF RESEARCH 

IN WAR | 
CHEMISTRY 


These practical products 
have been developed 
through research in col- 
loidal chemistry and may 
be found applicable to your 
business 


Self-Emulsifying Safety Solvent 
dilutes with water to replace naphtha, gasoline or 
benzine for grease-cleaning, hand-wiping operations in 
metal processing plants. Contains ne chlorinated 
compounds, has no flash or fire point and does not 


tend to defat the skin, (Data Sheet #24) 


Hydro-Sealed by floating water blanket, new 


| high performance Carbon Gum Digestive Solvent cleans 
| carbon and paint from aircraft engine parts without 
| harmful effect. Used hot, water seal prevents escape 
| of solvent vapors. (Data Sheet #25) 








High Potency Concentrate makes Seit- 
Emulsifying Grease Solvent to remove insulating coats 
of grease and dirt from truck, jeep, tank and auto- 
mobile engines by emulsification and utilizing the 
heat of a warm engine. Cleaned engines operate more 
economically since original thermal efficiency is re- 
stored. (Data Sheet #26) 


Unique Oil removes salt; may be applied to 
metal surfaces wet with sea water. Cleans, dehydrates 
and leaves thin film of rust preventive cumpound 
Official small arms bore cleaner. (Data Sheet #27 


High Boiling Dehydrating Oil absorbs res. 
idual water from parts, storage tanks or equipment 
Recovery for repeated use made by simple heating 
above 212°F. (Data Sheet #28) 


Trichlorethylene Replacement .. . non- 
volatile cleaning and scouring solvent for large cold 
tanks . . . rinses with hot water. Long solution life 
(Data Sheet #29) 


New Fuel Concentrate raises tow-test gaso- 
line to high anti-knock rating motor fuel. (Data Sheet 
#30) 


Sparkling Clear, water-in-oil cooling com- 
pound emulsion facilitates work inspections without 
stopping tools in metal cutting and grinding opera- 
tions, (Data Sheet #31!) 


Emuisifying Compound cleans oil from cam- 
ouflage paints; restores dead flat lustreless surface 
Shipped as a Concestrate. (Data Sheet #32) 


Instrument Shampoo emulsifying solvent 
cleans optical lens and delicate mechanisms without 
harmful effect. Results in physically clean work and 
complete absence of any film. (Data Sheet #33) 


Fluid, Pre-Paint Cleaning extracts and 
emulsifies all traces of wax, oil and grease from hard 
surfaces. Rinses with water .. . leaves no film 
(Data Sheet #34) 


Non-Caustic Emulsion cieans brass an d 
steel shell cases. Solution may be handied safely by 
women. Cold or hot solutions are effective. (Data 
Sheet #35) 


Light Preservative Oil (Polar Type) cieans 
and removes the acid perspiration touch of fingers, 
salt spray, soldering flux, and removes water. (Data 
Sheet #36) 


GUNK . this versatile base Concentrate 
when diluted with appropriate solvents anticipates 
every automotive, military and industrial grease clean- 
ing problem. (Data Sheet #37) 


FOR FURTHER INFORMATION 


just write on your’ letterhead 
referring to code numbers of 
products interested in. 

















Headquarters CATALOG OR 
e Le. ENGINEERING 
Degreasing DATA SHEETS ON 
Solvents LETTERHEAD REQUEST. 
THE CURRAN CORPORATION 


Manufacturing Chemists 


Malden, Mass. 
Curran (Canada) Ltd. Chambly Canton, P.Q., Can. 
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Slants and Plants 


News of the establishment of new pro- 
duction records now meets with no more 
enthusiastic response than a yawn. What 
would raise eyebrows would be a new 
record for slowness, such as a century plant 
that blossomed only once in two centuries. 
However, we will risk one more speed 
record—in fact 421 records. That is the 
number made in all mines and plants of 
Republic Steel Corp., 170 altogether, be- 
tween December, 1940 and Aug. Ist, 1942. 


August shipments of finished products 
by the United States Steel Corp. were the 
largest in history for that month, or 1,788,- 
650 net tons. Shipments for 1942 through 
Aug. 3lst were 14,057,906 tons, a new 
record compared with 13,473,209 tons for 
the same period in 1941. 





The name of Tubular Products, Inc., 
U. S. Steel subsidiary, has been changed 
to Tubular Alloy Steel Corp. in order to 
be more descriptive of the products of the 
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company. Tubular early this year ac. 
quired the existing plant of the National 
Tube Co. at Gary, Ind. to produce seamless ~ 
tubing of alloy and stainless steel. Outlets 7 
will be aircraft, motor parts, bearings, tank ~ 
tractors, oil refineries and others. 
































Celebrating its second major plant ex. 
pansion since Jan. Ist, along with 100 per 
cent subscription in war bonds, the 
Cooper-Bessemer Corp., Mt. Vernon, Ohio, 
staged a housewarming party for employees 
and guests Aug. 29th in the new $300. 
000 addition to the foundry in Mt. Vernon, 
Early this year the 109-year old corpora. 
tion completed a large addition to its 
Pennsylvania diesel engine plants. A unique 
feature of the new core shop is the method 
of handling the large volume of sand. A 
spur track runs along the side of the build. 
ing with hoppers underneath so that sand 
may be dumped from freight cars and hoist- 
ed when needed from the hoppers into the 
sand muller. At the housewarming core 
ovens served as booths for refreshments, 





























































There are records for this and records 
for that. Cramp Shipbuilding Co., Phila- 
delphia, has received recognition in an 
unusual way—for being foremost among § 
shipyards of the U.S.A. in rapid and ef 
ficient unloading of freight cars and re 4% 
leasing these for urgent needs elsewhere, : 
In less than two years it has unloaded ¥ 
2,530 carloads of materials without a single 7 
car being held beyond the free time ak © 


lowed in the demurrage tariffs. A com 
mittee, including Joseph B. Eastman. direc 
tor of the Office of Defense Tr:nspor 
tation, praised the company “‘for io out 


standing and valuable achievement. 





Skillfully-trained women are g: \dually 


outnumbering the men employees in the 
small shell department of O/l W..! Sup. 
ply Co., U. S. Steel subsidiary. As the 


enthusiastic public relations officer v rites it, 
apparently having secured his infc mation 
at first hand, “a growing production army 
of attractive young women attired in © 
slacks” is milling and threading high ex 7 
plosive projectiles. The women enjoy two] 
10-minute rest periods each shift. They 7 
relax in a recreation room with lounge % 
chairs and plenty of the latest magazines. | 


Courses for Women in Metallurgy 


Advanced training for women in chem = 
ical engineering and metallurgy will be 
instituted at Columbia University, New 
York, terms beginning Sept. 28th amd 
Feb. ist, 1943, with a speed-up session) 
starting May 31st, 1943. The courses 
are open to college graduates who have 9 
majored in chemistry. a 

Metallurgy will be taught by Dr. Eric 
Jette, Columbia professor of metallurgy: 
Classes will equip women to examime— 
metals under the microscope, perform physi 
cal tests to determine their properties an@ —~ 
to study means by which these properties 
can be controlled to make metals sul 
for various services. 

Extensive work will be given in the 
theory and techniques of physical 
lurgy, strength of materials, physical chem- 
istry in its application to metals their 
production for use and pyrometry. 
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@ @ @ @ This type Salem batch furnace 
heats ingots, billets, and slabs. It heats plain, high 
carbon and alloy steels equally well since the heat- 
ing cycle, atmosphere, pressure, and time elements 
are under strict control. Scientific discharge of 
waste gases assures uniform heating on low firing 
rates. Production capacity of alloy steel exceeds 6 
tons an hour at 2250° F. The chambers (9' x 16’) 
are double and each has two doors. Only two men 
synchronize loading, heating, and unloading opera- 
tions, providing EXTRA production with low oper- 
ating costs. Salem offers all types of heat treating 
equipment with special performance features. Write 
today. 





P SALEM ENGINEERING CO. » SALEM, OHIO 

















New Tool-Reclaiming Process 


A reclamation-welding process, known as 
“Suttonizing,” differs from many in that in 
most cases subsequent heat-treating is neces- 
sary. Neither in this new process is it neces- 
sary to anneal before making the reclama- 
tion. The process is especially adapted to 
teeth, flutes, tangs, shanks, and fractures on 
milling cutters, broaches, drills, large-sized 
Ingersoll type ball and end mills, line ream- 
ers, cutting tools for lathe, planer and 
shaper and special shaped forming tools. 

This method also precludes possibility 
of dimensional distortion sometimes met 


BILLM 


TURBO BLOWE 


hold constant pressure over entir 
volume ra 





in heat treatment. Thus, a broach, heat- 
treated after reclamation, would be prac- 
tically impossible to hold in line. Sponsors 
of “Suttonizing’’ claim that the process 
differs from insert methods insofar that the 
adding of alloys results in deposits becom- 
ing integral parts of the tools. 

Because of much attention to ingredients 
of the welding rod, it is claimed that ‘‘Sut- 
tonizing” combines the cutting qualities of 
conventional high-speed steel with abrasive 
resistant qualities, about equal to the typi- 
cal tungsten carbides. The deposits are as 
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...on Selas Combustion Controllers 


As better furnace designs and combustion methods are 
developed, the selection of proper blower equipment becomes 


increasingly important. 


Typical is the Selas Combustion Controller shown above. 
Equipped with a Billmyre Model FB Gas Blower it will supply 
one or more furnaces, at unvarying pressure, a constant com- 
position of air-gas mixture in the exact proportions required 
for the process. Model FB is gas-tight, spark-proof and of 
rugged all-cast construction. It requires little, if any maintenance 
and retains its efficiency indefinitely. 


Billmyre Turbo Blowers are made in 5 models and over 500 


sizes, including heavy steel types for all furnace, oven and kiln 
applications. Volumes up to 25,000 c.f.m. - pressures from '/2 


to 7 Ibs. 


Complete performance data and specifications will be gladly 
furnished. Ask for Bulletin B-4. 


ALLEN BILLMYRE CORPORATION 
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easy to grind as conventional high-speed 
steel; they are homogeneous and will match 
or excel the original hardness of the sal- 
vaged tool. 

To avoid heat-treatment after welding, 
is an 


there ingenious preheating before 








welding. In many cases, high-speed steel 
tools faced by this method results in three 
times as much production on one regrind, 
as is experienced with a new tool. 


The process was named after Thomas 
Sutton, welding engineer, and is con. 
trolled by Welding Equipment & Supply 
Co., 223 Leib St., Detroit. 


The accompanying photo depicts various 
broken and useless tools that will be placed 
back into operation by “Suttonizing.” 


@ To make acidity and alkalinity (pH) 
tests of all types of baths in the plating 
room, La Motte Chemical Product: Co, 
Baltimore, Md., has developed a new out. 


fit. It applies to baths of chlorides, nickel 
content, ferrous iron, acid copper, «vanide 
copper, acid zinc, cyanide zinc, cac\mium, 
brass and bronze solutions, all u-:d in 


electroplating and electro-typing. 


Speedy Aluminum Heat-Trea: ng 


Furnace 
An aluminum heat-treating furna  capa- 
ble of quenching 8,000 Ibs. of cas’ ogs in 
25 sec. has been installed in a Ci: -innati 
plant by the Despatch Oven Co.. {inne 
apolis, and is believed to be the rst of 


its kind. 


_ 


A speedy material hand! 1g sys- 


tem consists of a series of rollers » ounted 
in the loading section, on the top and in 
the interior of the elevator quench-c ‘ge and 
on the bottom of the furnace work cham- 
ber. All are carefully aligned and form 
a level roadway. 

In operation, a processed load is with 


drawn by air winch from furnace onto ele 
vator cage, then dropped quickly into 
quench bath. The waiting load is then 
pulled directly into furnace, passing over 
the quench bath on the series of rollers, 

The furnace is of the radiant tube com 
vection type with indirect gas heater. Heat 
flow from side ducts is both vertical and 
horizontal and passes outward through ff 
circulating ducts. 


@ The “Tandem Timer” is unusually ver 
satile in production departments, labora 
tories and for life testing of electrical 
apparatus. It permits practically any tim 
ing sequences desired. It is a control unt 
with two individual and variable plug 
type-timing elements. Automatic reset fea- 
tures make a continuous, as well as # 
single cycle of operation. It is made by 
Industrial Timer Corp., 113 Edison Place, 
Newark, N. J. 
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Your Experiences 
with NE Steels! 


Are you using NE steels? If so, what grades are you using? How 
do they heat treat? What are their machining qualities? What 





other fabricating results can you report? 

Your answers to these questions are vitally important to the 
war effort. The use of “lean” NE grades, already adopted in 
many war plants, must be further increased to conserve critical 
alloying elements, 

Results of your fabricating experience with NE steels are re- 
quested by the War Production Board for transmission to all war 
industries. Additional information thus gained will widen the use 
of these steels and directly benefit the conservation program. 

The need is urgent. If you have data to report, please relay 1t 
to your steel supplier today. 


Once. AFRASSE ond G.Inc. 


NEW YORK, PHILADELPHIA, BUFFALO, JERSEY CITY 
HARTFORD, ROCHESTER, SYRACUSE 


, 


DISTRIBUTOR OF 


FRASSE MECHANICAL STEELS 


SEAMLESS STEEL TUBING + COLD FINISHED BARS 
STAINLESS STEELS + WELDED STEEL TUBING + DRILL ROD 
COLD ROLLED STRIP AND SHEETS + ALLOY STEELS 
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Meetings and Expositions | 
SOCIETY OF AUTOMOTIVE’ ENGI- 


NEERS, semi-annual meeting. New 
York, N. Y. Oct. 7-8, 1942, 








ELECTROCHEMICAL SOCIETY, fall | 
meeting. Detroit, Mich. Oct. 7-10, 


| 1942. 


AMERICAN INSTITUTE OF MINING & 

METALLURGICAL ENGINEERS, Inst. 

of Metals, and Iron & Steel Di- 

| visions. Cleveland, Ohio. Oct. 12- 
| 14, 1942. 


AMERICAN SOCIETY OF MECHANICAI 
ENGINEERS, fall meeting. Roches- 
ter, N. Y. Oct. 12-14, 1942. 


AMERICAN SOCIETY FOR METALS, 
annual meeting. Cleveland, Ohio. 
Oct. 12-16, 1942. 


AMERICAN WELDING SOCIETY, an- 
nual meeting. Cleveland, Ohio. 
Oct. 12-16, 1942. 





NATIONAL METAL CONGRESS AND 
EXxPosITION. Cleveland, Ohio. Oct. 
12-16, 1942. 


WirE ASSOCIATION, annual meeting. | 
| Cleveland, Ohio. Oct. 12-16, | 
1942. 


AMERICAN SOCIETY OF TooL EN. 
GINEERS, semi-annual meeting. 
Springfield, Mass. Oct. 16 
1942. 


AMERICAN PETROLEUM INSTITU ’=8, 
annual meeting. Chicago, Ill. Nov. 
9-13, 1942. 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS, annual meeting. Cin- 
cinnati, Ohio. Nov. 16-18, 1942. 


| NATIONAL CHEMICAL EXPOSITION. 
Chicago, Ill. Nov. 24-29, 1942. 





@ Added aids to radiography are Kodak 
Liquid X-ray Developer (and ditto, Fix 
er), these two being equal to Eastman 
X-ray processing chemicals in powder form. 
They are made by Eastman Kodak Co., 
Rochester, N. Y. 


Light Alloys Division of A. F. A. 


A Light Alloys Division of the Amer- 
ican Foundrymen’s Association has been 
formed in recognition of the increasing 
demand for aluminum and magnesium 
castings. The present non-ferrous division 
will become the Brass and Bronze Division. 

The first step in the organization of 
the Light Alloys Division will be ap 
pointment of an advisory committee. Sev- 
eral prominent metallurgical engineers 
have already volunteered their services. 
Others interested may apply to R. F 
Kennedy, Secretary, American Foundry- 
men’s Association, 222 W. Adams St., 
Chicago. 
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The huge turbine illustrated was 
made by a large electrical manufactur- 
ing company for a big public service 
company. Other types of turbines are 
made for use in units of our fighting fleet. 
All require the same kind of thorough 
cleaning job for the thousands of tur- 


bine blades. 


The turbine blades, precision-made of 
stainless steel, require thorough, careful 
removal of heavy sulfonated oil before 
assembly. Blades and other parts, in this 
instance, were being cleaned by soaking 
in a boiling solution of trisodium phos- 
phate (24 oz. /gal.) and soda ash (4 oz./ 
gal.), then hot rinsed and dried. 


The Pennsalt representative, without 
changing the procedure, used only 5 oz./ 
gallon of Pennsalt Cleaner with highly 
satisfactory results! The Pennsalt 
Cleaner stood up for 27 days of heavy 
service ... doing not only a better job, 
but making a real saving in cleaner 
costs as well! 


Pennsalt Cleaners are saving time and 
materials, reducing labor, cutting costs, 





helping speed needed production and 
improving products in scores of leading 
industries. In many types of metal manu- 
facture they are removing and prevent- 
ing the redepositing of dirt—grease, oil, 
emery dust, rouge, carbon smut, grit. 
They are efficiently cleaning a wide 
range of metals and alloys—stainless 
steel, carbon and alloy steels, copper, 
aluminum, zinc, nickel, nickel silver, 
Britannia metal, brass and bronze. 


Pennsalt Cleaners produce the clean, 
smooth surface needed for Bonderizing, 
Parkerizing, enameling, painting, gal- 
vanizing or plating . . . on parts that are 
rolled, forged, stamped, drawn or cast. 


What is your specific metal cleaning 
problem? The Pennsalt representative 
will be glad to analyze it and recom- 
mend one of the family of Pennsalt 
Cleaners—all of which have the dissolv- 
ing and emulsifying action, the lasting 
power and cleaning qualities necessary 
for today’s cleaning jobs. If you prefer, 
write fully to our Pennsalt Cleaner 
Division, Dept. MA. 


PENNSYLVANIA SALT 


| M AN U/F TURING C PANY 









1000 WIDENER BUILDING, PHILADELPHIA, PA. 


NEW YORK e« CHICAGO : ST. LOUIS PITTSBURGH * WYANDOTTE . TACOMA 







































. The National Metal Congress this year is announced as 

nt ‘0 “far different from any held in the 24-year history of this 

big event.” The theme or motto of the Congress this year 

is education—devoted solely to increasing the production of 

; war products. The Congress will take place in Cleveland, 
Oct. 12 to 16 inclusive. While the war effort may interfere 

to some extent with the complete success of the event, 


a large attendance at both the technical feasts and the 
exposition is fully assured. 





The Participating Societies 


Four technical societies, as in the past, cooperate in the 
Congress: The American Society for Metals, the sponsor 
for the whole event; the two metals divisions of the Amer- 
ican Institute of Mining and Metallurgical Engineers, the 
American Welding Society, and the Wire Association 

The usual large number of technical papers, lectures and 
discussions have been prepared by leading men in the fou: 
participating societies. 

A special feature will be 25 A.S.M. War Production 
Sessions, similar to the Defense sessions at the last Congress 
in Philadelphia. Prominent authorities in Government and 
industry will speak briefly at these sessions and off-the-record 
on the 25 topics listed elsewhere in this preview—all 
speakers will act later as members of an information panel 
for open discussion. 





The Exposition 


Exhibitors from at least 250 companies will participate 
in the annual exposition held in the spacious Cleveland 
Public Auditorium. The exposition will be open dail) 
from noon to 10:30 p.m. except on Thursday when it will 
close at 6:00 p.m. 





Lectures 


The feature event among the lectures is always the annual 
Campbell Memorial Lecture. It is to be delivered this 
year by John Chipman, professor of metallurgy, Massa 
chusetts Institute of Technology, Cambridge, Mass. 

At 5:00 p.m. on each day of the Congress, J. P. Gill 
lectures on “Tool Steel.” 


will deliver 





In General 


Each of the participating societies hold their technical 
sessions at the hotels where their headquarters are located 
On other pages will be found the tentative technical pro 
crams of each society 













JOHN CHIPMAN 
CAMPBELL MEMORIAI 
LECTURER 





BENJAMIN F. SHEPHERD 
SAUVEUR ACHIEVEMENT 
AWARD 


























hat’s the most 


important half second in 


the life of a crankshaft ? 





OU’RE looking at one of the sweetest pieces of 
Y setadin engineering that ever stirred a crafts- 
uan’s heart. Accurate as the balance wheel of your 
watch, this airplane engine crankshaft will soon be 
helping some pilot show the enemy what American 
men and machines can do. 


tlowever, in the split-second in which the final 
crinding operation on the shaft was completed, had 
the operator taken off just 0.001 inch more than 
the minimum diameter specified for the bearing, 
for instance, the shaft would never have seen action 
at all. Its value would have been reduced to scrap. 
And the staggering total of man and machine hours 
which had gone into it up to that point would have 
been worth absolutely nothing. 


Can you find a single operation in war production 
where so much is at stake as in the final grinding 
process? Because of the key role it plays in war 





output, the grinding operation is one of the first 
places to check for ways to conserve materials, 
effort and time. 

Make certain that your grinding machines are 
being operated with the utmost possible care. Make 
certain too that you are using the right grinding 
wheel for the particular job at hand. It is a 
Weapon of Production and should be properly 
used for maximum effectiveness. 


Manufacturer’s recommendations should be care- 
fully followed on wheel speed, work speed, rate of 
infeed, wheel traverse, proper coolant and wheel 
grading (grit, grade and bond). Only the correct 
balance of these several factors will insure maxi- 
mum production. 

You are cordially invited to visit us at Booth C-122 

National Metal Congress Exposition 


Cleveland Auditorium, October 12-16. 


PR ae: 
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Tentative Technical Program of the 


American Society for Metals 





lhe technical program of the American Society for Metals 
is always regarded as one of the leading technical features 
of the National Metal Congress. 

About 40 papers are scheduled for this year’s program, 
to be delivered at 12 different sessions—about 30 per cent 
less than those prepared for the program last year in Phila- 
delphia. All of these sessions will be held during the 
mornings of each day, similar to the procedure a year ago. 
The afternoons are set aside for the Increased Production 
Sessions which are to be participated in by leading Govern- 
ment officials and industrialists, and metallurgical engineers. 
At these sessions, 25 of them, special practical subjects will 
be discussed off the record. The morning technical ses- 
sions will be held at the society's headquarters, the Hotel 
Statler; the afternoon sessions will take place in the Public 
Auditorium. 

The Campbell Memorial Lecture, the technical highlight 
of the Congress, will be delivered Wednesday morning, 
Oct. 14, in the Ball Room of the Statler Hotel, by John 
Chipman, professor of metallurgy, Massachusetts Institute 
of Technology. Educational lectures on “Tool Steel’ 
will be delivered each day at 5:00 p.m. by J. P. Gill, chief 
metallurgist, Vanadium Alloy Steel Co. 

The annual banquet is scheduled for Thursday evening, 
Oct. 15, at the Statler Hotel. Several awards will be pre- 
sented at this dinner. The Albert Sauveur Achievement 
Award will go to Benjamin F. Shepherd of the Ingersoll- 
Rand Co. and past president of the A.S.M. To John C. 
Garand, inventor of the Garand automatic rifle, will go 
a special award. 

The tentative technical program for the A.S.M. con- 
vention is as follows: 





Hotel Statler, Headquarters of ASM 
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“Effect of Elements in Solid Solution on Hardness and Re- 
sponse to Heat Treatment of Iron Binary Alloys,” by 
C. R. Austin, Pennsylvania State College. 

“Third Element Effects on Hardenability of a Pure 
Hyper-Eutectoid lIron-Carbon Alloy,’ by C. R. Austin, 
Pennsylvania State College, W. G. Van Note, North Caro- 
lina State College, and T. A. Prater, Pennsylvania State 
College. 

“The Ar Range in Some Iron-Cobalt-Tungsten Alloys,” 
by W. P. Sykes, Genersl Electric Co. 


SIMULTANEOUS SESSION 

"The Effect of Hardness on the Machinability of Six 
Alloy Steels,” by O. W. Boston and L. V. Colwell, Uni- 
versity of Michigan. 

“Carburizing Characteristics of 0.20 Per Cent Carbon 
Alloy and Plain Carbon Steels,” by G. K. Manning, Re- 
public Steel Corp. 

“The Metallography of Galvanized Sheet Steel Using 
a Specially Prepared Polishing Medium With Controlled 
bH,” by D. H. Rowland and O. E. Romig, Carnegie-Illinois 
Steel Corp. 


SIMULTANEOUS SESSION 


"Bursting Tests on Notched Alloy Steel Tubing,” by 
G. Sachs and J. D. Lubahn, Case School of Applied Science 

“Notcher Bar Tensile Tests on Heat-Treated Low Allo) 
Steels,” by G. Sachs and J. D. Lubahn, Case School of 
Applied Science. 

“Stress-Strain Measurements in the Drawing of Cylindri 
cal Cups,” by E. L. Bartholomew, Jr., Massachusetts Insti 
tute of Technology. 

“Fatigue Strength of Normalized and Tempered Versu 
As-Forged Full Size Railroad Car Axles,” by O. J. Horge: 
and T. V. Buckwalter, Timken Roller Bearing Co. 


TUESDAY MORNING, OCT. 1 3 


“The End-Quench Test: Reproducibility,” by Morse Hill, 
Wright Field. 

"The End-Quench Test: Hardenability of Aircraft Steel 
and its Representation,” by Morse Hill, Wright Field. 

“Hardenability Control of A One Per Cent Carbon Steel,’ 
by G. R. Barrow and Gilbert Soler, Timken Roller Bearing 
Co 


SIMULTANEOUS SESSION 


"The Alpha Iron Lattice Parameter as Affected b) 
Molybdenum, and an Introduction to the Problem of the 
Partition of Molybdenum in Steel,” by F. E. Bowman, R. 
M. Parke and A. J. Herzig, Climax Molybdenum Co. 

"The Effect of Molybdenum on the Isothermal, Sub- 
critical Transformation of Austenite in Eutectoid and Hyper- 
Eutectoid Steels,’ by J. R. Blanchard, R. M. Parke and A. 
J. Herzig, Climax Molybdenum Co. 

"The Effect of Molybdenum on the Rate of Diffusion of 
Carbon in Austenite;’ by J. L. Ham, R. M. Parke and 
A. J. Herzig, Climax Molybdenum Go. 


(Continued on page 678) 
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PRODUCTION 
MEN 


Chiomang electrodes have the same 
hic! deposition rate characteristic of 
all \rcos electrodes. Every man-hour of 
wor!, will give the maximum pounds of 
quality weld metal correctly deposited. 
Qur customers are passing ballistic tests 
witl) consistently high scores—a proof 
of the uniform quality of Chromang 
weld... Chromang meets the require- 
ments of all Services. Chromang is reg- 
ularly produced in all the sizes from 
1/8" to 5/16” in diameter. It can be 
supplied on special order in 3/8” diam- 
eter. All diameters are 14” long, end 
grip, except 5/16” which is 18”, end 
grip. Stub ends are extremely short, 
permitting maximum use of the elec- 
trode and minimum loss of valuable 
electrode material. Keep vour stub ends 
short, your production high, and your 
cost low by using Arcos Chromang. 


Try Chromang and compare. The best 
test is right on your own production line. 


Hacos CORPORATION 


401 NORTH BROAD ST., PHILADELPHIA, PA. 


S| METALLURGISTS 


WELDERS 


Chromang is the welder’s electrode. You 
don’t have to fight a wild are when you 
use Chromang. Slag doesnot interfere 
—weld metal washes well up on the 
sides. 3/16” diameter electrodes can be 
used easily in the vertical position. 
For months before Chromang was an- 
nounced, Arcos practical welding men 
tested and retested until the most desir- 
able welding characteristics were ob- 
tained, The result—front line produc- 
tion welders are using Chromang for 
welding armor. 













WELDS — FASTER: 





000 





KINGSPORT, TENN. = Sli 


Industrial Supply Co. 





p-Not Belting Corp. * LOS ANGELES, CALIF.— Victor Equipment C 
Corp. * MOLINE, ILL. — Machinery & Welder Corp. 


ARCOS 





The analysis of the Chromang weld 
deposit is carefully controlled to meet 
the important specifications for this 
type of weld metal. Arcos controls its 
products, from melting to final elec- 
trode processing, assuring uniformity 
from lot to lot. In fact, many users find 
the uniformity is so high that they no 
longer spot check different shipments 
of Chromang. 


Chromang coatings are not overloaded 
with ferro-alloys, the essential alloy ele- 
ments being present in the core wire. 
This assures uniformity of chemistry of 
the weld metal and it also gives better 
arc characteristics. 

Chromang welds show clean X-ray pic- 
tures. It is not necessary to chip out and 


reweld a portion of the joint to obtain 
a sound weld. 


The Arcos laboratory and research staff 

have worked unceasingly to bring 

Chromang to its high degree of excel- 

lence. Interested metallurgists and other 

— may, upon request, inspect test 
ata. 








CHROMANG 
eleliodes 


STAINLESS AND ALLOY ELEC- 
TRODES IN OVER 30 GRADES 


+ MILWAUKEE, WIS.— Machinery & Welder 
* NEW YORK, N. Y.—H. Boker & Co., Inc. + OKLAHOMA CITY, OKLA. fi 
* PAMPA, TEXAS=— Hart Industrial Supply Co. + PITTSBURGH, PA.— Williams & Co., Inc, * PORTLAND, 


OREGON — Industrial Specialties Co. + ROCHESTER, N. Y.— Welding Supply Co. + SAN FRANCISCO, CALIF.— Victor Equipment Co. 


OCTOBER, 


1942 


$T. LOUIS, MO.— Machinery & Welder Corp. 


SYRACUSE, N. Y.— Welding Supply C« 





























(Continued from page 674) 
SIMULTANEOUS SESSION 
"The Method of Thin Films for the Study of Inter- 

metallic Diffusion and Chemical Reactions at Metallic Sur- 

faces,” by H. S. Coleman and H. L. Yeagley, Pennsylvania 

State College. 

“On The Location of Flaws by Stereo-Radiography,” by 

James Rigbey, Ford Motor Co. of Canada. 

“The Fluorescent Penetrant Method of Detecting Discon- 
tinuities,”’ by Taber de Forest, Magnaflux Corp. 


WEDNESDAY MORNING, OCT. 14 


ANNUAL MEETING OF THE AMERICAN SOCIETY FOR METALS 
The 1942 Epwarp DE MILLE CAMPBELL MEMORIAL LEC- 
TURE, by John Chipman, Massachusetts Institute of Tech- 


nology. 


THURSDAY MORNING, OCT. 15 


"A Metallographic Study of the Formation of Austenite 
From Aggregates of Ferrite and Cementite in an Iron-Car- 
bon Alloy of 0.5 Per Cent Carbon,” by T. G. Digges and 
S. J. Rosenberg, National Bureau of Standards. 

“Influence ef Initial Structure and Rate of Heating on 
the Austenitic Grain Size of 0.5 Per Cent Carbon Steel: 
and Iron-Carbon Alloy,” by T. G. Digges and S. J. Rosen- 
berg, National Bureau of Standards. 

“The Mechanism and the Rate of Formation of Austenite 
from Ferrite-Cementite Aggregates,” by G. A. Roberts, 
Vanadium-Alloys Steel Co., and R. F. Mehl, Carnegie In- 
stitute of Technology. 


SIMULTANEOUS SESSION 

“The Tantalum-Carbon System,” by F. H. Ellinger, Gen- 
eral Electric Co. 

"Influence of Strain Rate on Strength and Type of Fail- 
ure of Carbon-Molybdenum Steel at 850, 1000 and 1100 
Deg. F.,” by R. F. Miller and G. V. Smith, U. S. Steel 
Corp., and G. L. Kehl, Columbia University. 

“Rupture Tests at 200 Degs. C. on Some Copper Alloys,” 
by E. R. Parker and C. Ferguson, General Electric Co. 


SIMULTANEOUS SESSION 

“Corrosion of Water Pipes in a Steel Mill,” by C. L. 
Clark, Timken Roller-Bearing Co., and W. J. Nungester, 
University of Michigan. 

“A Study of the Iron-Rich Iron-Manganese Alloys,” by 
A. R. Troiano and F. T. McGuire, University of Notre 
Dame. 

“The Induction Furnace as a High Temperature Calorime- 
ter and the Heat of Solution of Silicon in Liquid Iron,” 
by John Chipman and N. J. Grant, Massachusetts Institute 
of Technology. 


THURSDAY EVENING, OCT. 15 
A.S.M. Dinner—Statler Hotel Ballroom. 


TRIAVAYT, MORNING, OCT. 16 


“The Hardening of Tool Steels,” by Peter Payson and 
J. L. Klein, Crucible Steel Co. of America. 

“The Kinetics of Austenite Decomposition in High Speed 
Steel,’ by Paul Gordon and Morris Cohen, Massachusetts 
Institute of Technology, and R. S. Rose, Vanadium-Alloys 
Steel Co. 

“The Tempering of Two High-Carbon High-Chromium 
Steels,” by Otto Zmeskal, Illinois Institute of Technology, 
and Morris Cohen, Massachusetts Institute of Technology. 


SIMULTANEOUS SESSION 


"Some Aspects of Strain Hardenability of Austenitic Man- 
ganese Steel,” by D. Niconoff, Republic Steel Corp. 
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“The Precipitation Reaction in Aged Cold-Rolled One 
Per Cent Cd-Cu: Its Effect On Hardness, Conductivity, and 
Tensile Properties,’ by R. H. Harrington and L. E. Cole, 
General Electric Co. 

“The Effect of Moderate Cold Rolling on the Hardness 
of the Surface Layer of 0.34 Per Cent Carbon Steel Plates,” 
by Harry K. Herschman, National Bureau of Standards. 


SIMULTANEOUS SESSION 


"The Metallography of Commercial Magnesium Alloys,’ 
by J. B. Hess and P. F. George, The Dow Chemical Co. 

“Study of Inverse Segregation Suggests New Method of 
Making Certain Alloys,’ by M. L. Samuels, A. R. Elsea 
and K. Grube, Battelle Memorial Institute. 

“Effects of Various Solute Elements on the Hardness 
and Rolling Texture of Copper,’ by R. M. Brick, Yale 
University, D. L. Martin, General Electric Co., and R. P. 
Angler, Handy & Harman. 


EDUCATIONAL COURSE 


5:00 P.M. Daily 


“TOOL STEELS,” by J. P. Gill, Vanadium-Alloys Steel 
Co. 


War Production Sessions 


Subjects to be discussed at 25 A.S.M. war production 
sessions of the National Metal Congress and War Pro- 
duction Edition of the National Metal Exposition, has 
been announced by W. H. Eisenman, secretary of the 
A.S.M. and managing director of the Exposition. 

“These sessions will be patterned after the successfu 
‘Defense Meetings’ at last year’s Congress,” Mr. Eisenmar 
said. ‘Outstanding authorities in government and industry) 
will speak briefly, informally and off the record on im 
portant phases of these 25 topics, with all speakers actin; 
later as members of an Information Panel for open dis 
cussion.” 

The following subjects will be discussed in the 2 
sessions: 


Doing More with What We Have in Increasing Production fro 
Open-hearth Plants. 

Increasing Yields of Electric Furnaces (Electric Steel Manufa 
ture). 

Problems Associated with the Large Expansion of the Ste 
Foundry Industry. 

Doing More with What Alloys We Have by Using NE Steels 
(two sessions). 

Doing More with Low Alloy and Carbon Steels by Use of 
Special Additions in Steel Manufacture (‘‘Intensifiers’’). 

Doing More with Available Tool Steels. 

Speeding the Job by Better Production Heating for Softening 
(Hot Working & Annealing). 

Speeding the Job by Better and Faster Production Hardening. 

Manufacture and Heat Treatment of Magnesium Castings. 

Fabrication of Aluminum Sheet. 

Making Better Use of Secondary Metals. 

Segregation, Collection and Reclamation of Scrap. 

On Deep Drawing Problems (two sessions) I. Brass; II. Steel. 

Speeding Production by Improved Metal Cutting Practice (two 
sessions). 

Interpretation of Magnaflux and Other Surface Inspection Tests. 

Use and Pnterpretation of Radiographic Inspection. 

Current Achievements in Powder Metallurgy. 

Training and Handling Inspectors. 

Getting By with Low Tin Alloys. 

Salvage of Broken Tools and Maintenance of Equipment. 

Employee Training in Metal Working Departments (Fabrication). 

Methods and Materials for Surface Protection. 


These war production sessions will be held in addition 
to the regular technical sessions of the four participating 
societies. More than 100 papers will be presented at these 
regular sessions. 
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(Inspection and checking can be a part 5, ADAPTABILITY: 


of the continuous production line. 
‘3 (a) Proper choice of conveying means and 


4, MAXIMUM PRODUCTION PER SQUARE FOOT correct relation of units permit handling of 
OF SPACE: a wide variety of parts and materials. 


The design shown is a Roller 
Hearth type for heat treat- 
ing plate. Capacity can be 
made to suit requirements. 


(a) The need for storage and 
manual transfer areas be- 


tween successive operations THE Wiaay C0. 
is eliminated. 
7150 £. VENANGO ST. 


PHILADELPHIA, PA. 
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Tentative Technical Program of the 


Metals Divisions of the A. |. M. E. 





The metal divisions of the A.I.M.E. are cooperating 
in the National Metal Congress this year for the 15th 
consecutive year. The usually excellent technical pro- 
gram has been prepared. Over 25 papers have been 
scheduled for the 7 sessions at the headquarters, the Hotel 
Statler They deal with both the practical and theoretical 
aspects of ferrous and non-ferrous metallurgy. 

A feature of the week's technical program will be a 
symposium on rare and precious metals which is sched- 
uled for all day Tuesday, Oct. 13. 

The usual joint annual dinner of the Iron and Steel 
and the Institute of Metals Divisions will be held at the 
Statler, Tuesday evening, Oct. 13. It is expected that 
Earle C. Smith may be back from abroad in time to be 
the principal speaker. 

The tentative technical program is as follows: 


Institute of Metals Division 


MONDAY AFTERNOON, OCT. 12 
CoPPER-BASE ALLOYS: 


“Phase Diagram of the Copper-iron-silicon System from 
90 to 100% Copper,” by A. G. H. Andersen, Met. Engr., 
Oakdale, N. Y., and W. A. Kingsbury, Phelps Dodge Corp. 

“Internal Friction of an Alpha Brass Crystal,” by Clar- 
ence Zener, Assoc. Prof. of Physics, Washington State 
College; now at Watertown Arsenal. 

“Note on Some Hardness Changes That Accompany the 
Ordering of Beta Brass,” by Cyril Stanley Smith, Res. 
Supvr., War Metallurgy Comm., National Academy of 
Sciences, National Research Council. 


TUESDAY MORNING AND 
AFTERNOON, OCT. 13 


SYMPOSIUM ON RARE AND PRECIOUS METALS 


Rare Metals and the War Effort,” by W. P. Sykes, Con- 
sultant, Conservation Division, W.P.B. 

“The Rare Metals and Why They Are Rare,” by R. S. 
Dean, Asst. Director, U. S. Bureau of Mines. 

“The Use of Silver During the Emergency,’ by R. H. 
Leach, Vice Pres., and John L. Christie, Metallurgical Man- 
ager, Hardy & Harman. 

“The Effect of Certain Elements on the Rate of Tar- 
nishing of Silver Alloys,’ by W. E. Campbell, Research 
Chemist, Bell Telephone Laboratories. 

“Bismuth Solders and Other New Applications of Bis- 
muth,” by A. J. Phillips, Supt., Research Dept., American 
Smelting & Refining Co. 

“Elements A La Carte: A Summary of the Status of 
Artificially Produced Elements and Some of Their Appili- 
cations,” by K. K. Darrow, Physicist, Bell Telephone La- 
boratories. 

“Rare Elements in the Electrical Industry,’ by Porter H. 
Brace, Cons. Met., Research Lab., Westinghouse Electric 
and Mfg. Co. 

“Rare Elements in the Glass Industry,’ by M. B. Vi- 
lensky, Chief Met., Owens-Corning Fiberglas Corp. 

“Notes on Refractory Metal-Base Compound Materials,” 
by G. G. Goetzel, Metallurgist, American Sinteel Co. 

“Time-to-fracture Tests on Platinum, Platinum-iridium, 


and Platinum-rhodium Alloys,” by H. E. Stauss, Research 
Physicist, Baker & Co., Inc. 
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WEDNESDAY AFTERNOON, OCT. 14 
ALUMINUM, MAGNESIUM, AND LEAD 


“The Rate of Precipitation of Silicon from the Solid 
Solution of Silicon in Aluminum,” by L. K. Jetter, 
Aluminum Res. Lab., Aluminum Co. of America, and Rob- 
ert F. Mehl, Dept. of Met., Carnegie Inst. of Tech. 

“Equilibrium Diagrams and Lattice Spacing Relationship: 
in the Systems Magnesium-tin and Magnesium-lead,” by 
Geoffrey V. Raynor, Inorganic Chemistry Laboratory, The 
University Museum, Oxfofd, England. 

“Constitution of Lead-rich Lead-antimony Alloys,” by 
W. S. Pellini, Res. Asst., and F. N. Rhines, Member of Staff 
and Asst. Prof. of Met., Metals Res. Lab., Carnegie Ins: 
of Tech. 


Iron and Steel Division 


MONDAY AFTERNOON, OCT. 12 


MAGNETITE REDUCTION: CHROMIZING: WELDABILITY 

"A Study of Low Temperature Gaseous Reduction of a 
Magnetite,’ by M. C. Udy and C. H. Lorig, Batte ‘e 
Memorial Inst. 

“Chromizing of Steel,’ by I. R. Kramer and Robert 1. 
Hafner, Div. of Physical Met., Naval Research Lab., W2 h- 
ington, D. C. 

“Calculated Hardenability and W eldability of Carbon . :d 
Low-alloy Steels,’ by C. E. Jackson and G. G. Lut 
Div. of Physical Met., Naval Res. Lab., Anacostia Stat: o. 


TUESDAY MORNING, OCT. 3 
TENSILE PROPERTIES AND HARDENABILITY 


“True Stress-strain Relations at High Temperatures by ‘he 
Two-load Method,” by C. W. MacGregor, Assoc. Prof. of 
Applied Mechanics, M.I.T., and L. E. Welsh, Engr., B.ke- 
lite Corp. 

“The Calculations of the Tensile Strength of Normal:zed 
Steels from Chemical Composition,” by F. M. Walters, 
Jr., Dir. of Physical Met., Naval Res. Lab., Anacostia Sta- 
tion. 

“Effect of Silicon on Hardenability,’ by Walter Crafts 
and J. L. Lamont, Union Carbide & Carbon Research Lab. 
Inc., Niagara Falls, N. Y. 


rUESDAY AFTERNOON, OCT. 13 
OPEN HEARTH STEEL 


“Duplex Process for Manufacture of Basic Open-hearth 
Steel,” by H. B. Emerick and S. Feigenbaum, Metallurgical 
Dept., Jones and Laughlin Steel Corp. 

“The Effects of Tin on the Properties of Plain Carbon 
Steel,” by J. W. Halley, Met., Inland Steel Co. 

“Cause of Bleeding in Ferrous Castings,” by C. A. 
Zappfe, Res. Met., Battelle Memorial Inst. 


WEDNESDAY AFTERNOON, OCT. 14 | 
PHYSICAL CHEMISTRY OF STEEL MAKING 
“Silicon: Oxygen Equilibria in Liquid Iron,” by C. A. © 
Zappfe, Res. Met., and C. E. Sims, Supervising Met. 
Battelle Memorial Inst. la 
“Equilibria of Liquid Iron and Simple Basic and Acid ~ 
Slags in a Rotary Induction Furnace,’ by C. R. Taylot, © 
Res. Engr., American Rolling Mill Co., and John Chipman, — 
Prof. of Met., Mass. Inst. of Tech. 
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Tentative Technical Program of the 


American Welding Society 





Welding engineers attending the annual convention of 
the American Welding Society will be able to listen to a 
technical program of broad scope. Something over 55 
papers for delivery at 16 sessions have been tentatively 
scheduled for the meeting during National Metal Week, 
Oct. 12 to 16. 

All the sessions will be held at the Cleveland Hotel, 
the headquarters. 

The annual banquet is scheduled for Thursday evening, 
Oct. 15, at the headquarters. 

The tentative technical program follows: 


MONDAY MORNING, OCT .- 24.2 


SESSION ON TRAINING OF WELDING OPERATORS AND 
QUALIFICATIONS 


"Training of Welding Foremen,” by F. H. Achard, Con- 
solidated Edison Co. of New York, Inc. 

“Instruction Methods in Welding Developed by U. S. 
Office of Education,’ by H. K. Hogan, U. S. Office of 
Education. 


MONDAY AFTERNOON, OCT. 12 
SESSION ON FATIGUE AND IMPACT 


"Fatigue Strength of Metal Subjected to Combined 
Stresses,” by L. H. Donnell, Illinois Institute of Technology. 

“Fatigue Strength of Commercial Butt Welds in Carbon 
Steel Plates,” by W. M. Wilson, University of Illinois. 

“Fatigue Tests of Full Thickness Plates with and With- 
out Butt Welds,” by E. C. Huge and H. J. Kerr, The Bab- 
cock & Wilcox Co. 

“Impact Strength of High Alloy Steel Welds,”’ by E. C. 
Chapman, Combustion Eng. Co. 


SESSION ON WAR PRODUCTION 


"Some Special Applications of Flame Hardening,’ by 
Stephen Smith, Air Reduction Sales Co. 

“High Quality Welding—Vertical and Overhead Positions 
with Alternating Current,” by H. O. Westendarp, General 
Electric Co. 

“Conservation and Effective Use of Equipment and Sup- 
plies for Welding and Cutting,” by H. Ullmer, The Linde 
Air Products Co. 

“Welding Gun Mounts,” by W. B. Lair, York Safe and 
Lock Co. 


N 


MONDAY SVEN?PAG, OC. 1 


Motion Picture Films 
“The Inside of Welding’’—Educational film by General 
Electric Co. 
"The Welding of Aluminum’’—Aluminum Co. of Amer- 
ica. 
“Fundamentals of Oxyacetylene Welding’’-—Courtesy 
Navy Department 


Tue eA Ty BORN Te SG ...-0O04CT. 1°35 
SESSION ON WELDABILITY OF STEEL 


“Cooling Rates as Affecting Weldability,’” by G. E. 
Doan and R. D. Stout, Lehigh University. 
“Effects of Cooling Rate on the Properties of Arc Weld- 
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ed Joints,” by W. F. Hess, Rensselaer Polytechnic Insti- 
tute. 

“Weld Quench Gradient Tests,’ by W. H. Bruckner, 
University of Illinois. 


SESSION ON AIRCRAFT WELDING (FUSELAGE) 

“Welding of Airplane Propeller Blades,” by C. A. Lied- 
holm, Curtiss-Wright Corp. 

“Welding of New Types of Alloy Steels in Aircraft 
Structures,’ by A, R. Lytle, Union Carbide and Carbon Res. 
Labs. 

“Effect of Current on the Welding of X4130 Aircraft 
Tubing,” by W. T. Tiffin, University of Oklahoma. 


TUBSDAY APrILERNOON, OG: 3 
SESSION ON WELDABILITY OF STEEL 


“Bead Hardness and Bead Bend Tests on Carbon-Man- 
ganese Steels,” by O. E. Harder and C. B. Voldrich, Bat- 
telle Memorial Institute. 

“Weldability of Carbon-Manganese Steels,” by C. E. 
Jackson, Naval Research Lab. 

“Jominy and Quench Tests on Carbon-Manganese Steels,” 
by G. A. Timmons, Climax Molybdenum Co. 

“T-Bend Tests of Carbon-Manganese Steels,” by L. C. 
Bibber and J. Heuschkel, Carnegie-Illinois Steel Corp. 


SESSION ON AIRCRAFT WELDING (SHEET) 

“Spot Welding in Aircraft Structures,” by E. S. Jenkins, 
Curtiss-Wright Corp. 

“Standards and Recommended Practices and Procedures 
for Spot Welding Aluminum Alloys,’ by G. S. Mikhalapov, 
Chairman, Aircraft Welding Standards Committee. 

“Arc Welding of Magnesium Alloys,” by W. S. Loose 
and A. R. Orban, The Dow Chemical Co. 

“Welding in Aircraft,’ by Francis H. Stevenson, Vega 
Aircraft Corp. 


SESSION ON GAS CUTTING 


“Gas Cutting in Steel Mills,” by S. D. Baumer, Air Re- 
duction Sales Co. 

“Improved Methods of Machine Flame Cutting,’ by H. 
E. Rockefeller, The Linde Air Products Co. 

“Factors Affecting the Accuracy of Machine Cutting,’ 
by Howard Hughey and A. H. Yock, Air Reduction 
Sales Co. 


TUESDAY EVENING, OCT. 13 


FUNDAMENTAL RESEARCH CONFERENCE—H. C. Board- 
man, Chairman, Presiding. 


WEDNESDAY MORNING, OCT. 14 
SESSION ON RESISTANCE WELDING 


“Refrigerant Cooled Spot Welding Electrodes,” by F. R. 
Hensel, E. I. Larsen and E. F. Holt, P. R. Mallory & Co. 

“Spot Welding of Hardenable Steels,’ by W. F. Hess 
and D. C. Herrschaft, Rensselaer Polytechnic Institute. 

“Unusual Resistance Welding Developments and Op- 
erations,” by R. T. Gillette, General Electric Co. 

“Resistance Welding Trench Mortar Fin Assembly,” by 
J. H. Cooper, Taylor-Winfield Corp. 
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That which is past is gone 
and irrevocable, and wise 
men have enough to do with 
things present and to come. 
BACON 


Superior might have done more 
All Industry could have gone further 
Every Government Agency set up to 

direct War Production hoped to do better 

All U.S. Services—Army, Navy, 


Marines, Air Corps—expected more 
to be accomplished... BY NOW 
n 


But why cry about what might 
have been ? 


* 






Let us follow Bacon’s philosophy and 
be wise enough ‘“‘to do with things 
present and to come.” 

* 

With eyes front and no looking back 
our objective is more easily reached. 
Let us act like men, be vigorous and 
do away with petty things. 


SUPER Oe 


SUPERIOR TUBE CO., NORRISTOWN, PENNSYLVANIA 





Tubing from 54" OD down...SUPERIOR as 
Seamless in various analyses. WELDRAWN 


<> Welded and drawn Stainless. 
BRAWN Welded and drawn 


*Monel’’ and ‘Inconel’. SEAMLESS 
and Patented LOCKSEAM Cathode Sleeves. 













































































Tentative Technical Program of the 


Wire Association 





At the annual convention of the Wire Association, 
Oct. 12 to 15, nearly 12 technical papers, lectures and 
special addresses have been scheduled. The headquarters 
are at the Carter Hotel where all meetings are to be held. 
The technical papers embrace both ferrous and non-fer- 
rous topics. 

The Mordica Memorial Lecture this year will be delivered 
Wednesday morning, Oct. 14, by Louis H. Winkler, metal- 
lurgical engineer of the Bethlehem Steel Co., Bethlehem, 
Pa. His topic is “Steel and Wire.” 

The annual (stag) dinner is announced for Wednesday 
evening. 

The tentative program of papers is as follows: 


MONDAY AFTERNOON, OCT. 12 
President's Address of Welcome (Short) 


“Salvage,’’ by War Production Board Speaker. 

Motion Picture—"Mines Above Ground—Conservation of 
Scrap and Waste Material.” Western Electric Co., New 
York. 

“Rubber Insulation Substitutes’—Paper by Bell Telephone 
Laboratories. 


TUESDAY MORNING, OCT. 13 


“Wire Mill Safety Practices,’ by R. H. Ferguson, Mgr. 
of Safety Republic Steel Corp., Cleveland. 
"Scheduling and Planning the Wire Mill for War Pro- 





duction,” by L. D. Seymour, Asst. Wks. Mgr., Canada 
Works, Steel Co. of Canada, Ltd., Hamilton, Ontario, 
Canada. 


TUESDAY AFTERNOON, OCT. 13 
Wire Association Annual Luncheon 


Guest Speakers: Hon. Everett M. Dirksen, Congressman 
of the Sixteenth District of Illinois and Dr. Charles Cope- 


land Smith, National Association of Manufacturers, New 
York. 


Wire Association Annual Meeting 


WEDNESDAY MORNING, OCT. 14 


“Tungsten Carbide Applications,” by A. MacKenzie, Vice 
Pres. Chg. Mfg. Carboloy Co., Inc., Detroit. 


Mordica Memorial Lecture 


“Steel and Wire,” by Louis H. Winkler, Met. Engr.. 
Bethlehem Steel Co., Bethlehem, Pa. 


WEDNESDAY AFTERNOON, OCT. 14 


“Trouble Shooting on Bronze and Steel Weaving Wire,” 
by L. D. Granger, Asst. to Vice Pres., Wickwire Spencer 
Steel Co., New York, N. Y. 

“Welding Electrodes,” by Dr. John W. Miller, Metal- 
lurgist, Reid-Avery Co., Dundalk, Baltimore Md. 


WEDNESDAY EVENING, OCT. 14 
Annual Smoker—Dinner (Stag) 


THURSDAY MORNING, OCT. 15 


“Pickling of Rod and Wire,’ by Walter G. See, Sale: 
and Service Mgr., Submerged Combustion Co. of America 
Hammond, Ind. 

“Electric Patenting of Wire,” by John P. Zur, Met. Engr 
Trauwood Engineering Co., Cleveland. 





AMERICAN WELDING SOCIETY 


(Continued from page 686) 


SESSION ON PRODUCTION WELDING 


“Welding with Aluminum Bronze,’ by Clinton E. 
Swift, Ampco Metal, Inc. 

“Adapting Automatic Electric Welding to Routine Pro- 
duction,” by J. M. Keir, The Linde Air Products Co. 

“Welded Steel Tubing and Its Application in War Pro- 
duction,” by H. S. Card, Formed Steel Tube Institute. 


WEDNESDAY AFTERNOON, OCT. 14 
SESSION ON RESISTANCE WELDING 


“The Spot Welding of NAX High Tensile Steel,” by 
C. R. Schroder, Great Lakes Steel Corp. 

“Application of Copper Oxides Rectifiers for Resistance 
Welding,” by R. I. Briggs, Thomson Gibb Electric Welding 
Co. 

“The Effect of Weld Spacing on the Strength of Spot- 
Welded Joints,’ by R. Della-Vedowa and M. M. Rockwell, 
Lockheed Aircraft Corp. 

“Preparation of Aluminum Alloys for Production Spot 
Welding,” by T. E. Piper, Northrop Aircraft, Inc. 


SESSION ON WELDING OF ORDNANCE 


“Conservation and Substitution of Critical Materials in 
Filler Metals,” by A. N. Kugler, Air Reduction Sales Co. 

“Manual and Automatic Welding of Heavy Plate of 
Hardenable Alloys,” by L. A. Danse, Cadillac Motor Car 
Co. 

“Developments in Cast Iron Welding Rods and Elec- 
trodes,”” by R. J. Franklin, Chicago Hardware Foundry Co. 

“Electric Welding of Mobile Artillery Gun Carriages,” 
by G. E. Campbell, Pettibone-Mulliken Corp. 
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SESSION ON SHIPBUILDING 


“Suggested Methods Which Will Increase Welding P 
duction and Decrease Welding Costs,” by J. F. Linco! 
Lincoln Electric Co. 

“Distortion and Shrinkage Problems in Ships and Oth 
Large Structures,” by Lomatte Grover, Air Reduction C 

“Motor Boat Construction and Small Ships,” by W. ! 
Whitehouse, Defoe Shipbuilding Co. 

“Application of Welding in Submarines Construction,’ 
by E. H. Ewertz, Electric Boat Co. and R. D. West, Mani 
towoc Shipbuilding Co. 


THURSDAY MORNING, OCT. 15 
SESSION ON AIRCRAFT WELDING 


“Ut-lity Characteristics of Aircraft Electrodes,” by C. B. 
Voldrich and R. D. Williams, Battelle Memorial Institute. 

“Results of Survey on Current Arc Welding Practice 
in Aircraft Industry,” by Maurice Nelles, Chairman, West- 
ern Aircraft Welding Committee. 

“Copper Welding for Aircraft;’ by T. V. Buckwalter, 
Timken Roller Bearing Co. 


SESSION ON NON-DESTRUCTIVE TESTS AND INSPECTION 

“Correlation of Metallographic and Radiographic Exam- 
inations of Spot Welds in Aluminum Alloys,” by Dana 
W. Smith and Fred Keller, Aluminum Co. of America. 

“The Magnetic Powder Method for Inspecting Weld- 
ments and Castings for Sub-Surface Defects,” by Carleton 
Hastings, Watertown Arsenal. 

“Radiographic Inspection of Welded Armor Plates and 
Castings,” by Don M. McCutcheon, Ford Motor Co. 

“Visual Inspection of Arc Welds,” by W. L. Warner, 
Watertown Arsenal. 
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3. TECHNICAL INFORMATION 
WRITTEN BY ENGINEERS 





Also available to you without cost is a list of pub- 


j lications on copper and copper-alloys that are liter- 
_ , ..« A LABORATORY | 


)U CAN CALL YOUR OWN 


ally packed with useful technical information which | 
your engineers will find extremely helpful: applica- 





Tie Technical Department of The American Brass tions, compositions, physical constants and physical 
Company has acquired an invaluable back-log of properties; fabricating procedures, including oxy- 
metallurgical experience based principally on the acetylene and electric welding of copper and copper- | 
fact that physical properties of copper alloys can be alloys. This and other important data is combined | 
varied by controlled adjustment of composition and in many Anaconda publications. Send for a list. cw 


methods of fabrication. This technical information 

representing more than a century of experience and THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Connecticut 
Subsidiary of Anaconda Copper Mining Company 

In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 





the laboratories responsible for it, are at your service 
in fitting the metal to the need. 
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List of 
EXHIBITORS 





Beme Electric Welding Co., Huntington Park, Calif.—Booth 
A-500 


Advance Polishing Wheels, Inc., Chicago.—Booth E-113. 
Agfa Ansco Div., General Aniline & Film Corp., Binghamton, N. 
Y.—Booth C-238. ; 
Alloy Castings Co., Champaign, I!l.—Booth B-502. 
Alox Corp., Niagara Falls.—Booth B-516. 
Aluminum Co. of America, Pittsburgh.—Booth C-421. 
Aluminum Ore Co.—Booth C-421. See Aluminum Co. of America. 
Alvey Ferguson Co., Cincinnati.—Booth S-162. 
American Brake Shoe & Fdry., New York City.—Booths A-525 
and B-320. 
American Brass Co., Waterbury, Conn.—Booth A-321. 
American Car and Foundry Co., New York.—Booth B-314. 
American Foundry Equipment Co., Mishawaka, Ind.—Booth D-340. 
American Gas Furnace Co., Elizabeth, N. J.—Booth B-103. 
\merican Institute of Mining and Metallurgical Engineers, Inc., 
New York.—Booth B-508. 
\merican Machine and Metals, Inc.—Booth A-418. See Richle 
Testing Machine Div. 
!merican Machinist, New York.—Booth E-137. 
.merican Magnesium Corp.—Booth C-421. See Aluminum Co. of 
America. 
.merican Manganese Steel Div. of American Brake Shoe & Fadry. 
Co., Chicago Heights, Ill.—Booth A-525. 
merican Metal Market, New York.—Booth D-319. 
merican Society for Metals, Cleveland. 
merican Welding Society, New York.—Booth A-427. 
mpco Metal, Inc., Milwaukee, Wis.—Booth B-131. 
nderson & Brown Co., Cleveland.—Booth B-137. 
Anderson & Sons, Westfield, Mass.—Booth B-421. 
\ndresen, Inc., Pittsburgh.—Booth B-210. 
\rmstrong Cork Co., Lancaster, Pa.—Booth D-138. 
tlas Fdry. Co., Detroit—Booth B-320. 
\tlas Publishing Co., New York City.—Booth C-229. 
\tlas Steels Ltd., Welland, Ont., Canada.—Booth D-113. 
ee Temperature Control Co., Inc., Philadelphia,—Booth 
t-117. 


‘utomotive and Aviation Industries, Philadelphia.—Booth C-203. 


B sail & Wilcox Co., New York.—Booth C-325. 

Baker & Co., Inc., Newark, N. J.—Booth B-415. 

Banner Iron Works, St. Louis.—Booth B-320. 

Barnett Fdry. & Machine Co., Irvington, N. J.—Booth B-320. 

Rastian-Blessing Co., Chicago.—Booth C-131. 

sausch & Lomb Optical Co., Rochester, N. Y.—Booth D-150. 

Behr-Manning Corp., Troy, N. Y.—Booth C-141. 

Black Drill Co., Cleveland.—Booth D-146. 

Blast Furnace and Steel Plant—Booth B-514. See Heat Treating 
and Ferging. 

Blue Book.—Booth A-314. See Hitchcock Publishing Co. 

Brickseal Refractory Co., Hoboken, N. J.—Booth A-509. 

Brickseal Refractory Co., Cleveland.—Booth A-509. 

Bridgeport Brass Co., Bridgeport, Conn.—Booth D-411. 

Charles Bruning Co., Inc., Chicago.—Booth A-411. 

Brush Development Co., Cleveland.—Booth B-142. 

Buckeye Garment Rental Co., Cleveland.—Booth B-419. 

Adolph I. Buehler, Chicago.—Booth E-111. 

H. W. Butterworth & Sons, Bethayres, Pa.—Booth B-320. 


TS Radium & Uranium Corp., New York.—Booth S-130. 
Carboloy Co., Inc., Detroit.—Booth B-324. 
Carborundum Co., Niagara Falls, N. Y.—Booth C-122. 
Catskill Metal Works, Inc., Catskill, N. Y.—Booth A-514. 
Chase Brass & we Co., Waterbury, Conn.—Booth B-327. 
Chemical Rubber Co., Cleveland.—Booth B-520. 
Chicago Flexible Shaft Co., Stewart Industrial Furnace Div., 
_ Chicago.—Booth E-114. 
Chicago Steel Foundry Co., Chicago.—Booth L-102. 
Chilton Publishing Co.—Booth B-121. See Jron Age. 
City Eng. Co., Dayton, O.—Booth D-310. See Triplex Machine 
ool Co. 
Cleveland Graphite Bronze Co., Cleveland.—Booth C-322. 
Cleveland Tapping Machine Co., Cleveland.—Booth A-309. 
Climax Molvbdenum Co., New York.—Booth A-501. 
Commerce Pattern Fdry. & Machine Co., Detroit.—Booth B-424. 
Continental Industrial Engineers, Inc., Chicago.—Booth C-133. 
- W. Cramer Co., Inc., Centerbrook, Conn.—Booth C-424. 
Crown Rheostat & Supply Co., Chicago.—Booth A-310. 
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a & Milner, Inc., Cleveland.—Booth C-1i18. 

Decto Scale, Brooklyn.—Booth C-232. 

Deepfreeze Div. of Motor Products Corp., North Chicago, IIl. 
Booth A-401. 

Delaware Tool & Steel Corp., Wilmington, Del.—Booth A-325. 

A. P. de Sanno & Son, Inc., Phoenixville, Pa.—Booth B-431. 

Despatch Oven Co., Minneapolis, Minn.—Booth A-415. 

Detroit Rex Products Co., Detroit.—-Booth D-311. 

Harry W. Dietert Co., Detroit.—Booth A-410. 

DoAll Cleveland Co., Inc., Cleveland.—Booth B-141. 

Dow Chemical Co., Midland, Mich.—Booth B-111. 

E. I. duPont de Nemours & Co., Wilmington, Del.—Booth D-134. 

Duraloy Co., Scottdale, Pa.—Booth B-110. 


a Kodak Co., Rochester, N. Y.—-Booth A-318. 

Eisler Engineering Co., Newark, N. J.—Booth A-500. 

El Taller Mecanico Moderno.—Booth C-431. See Gardner Pub- 
lications, Inc. 

Elastic Stop Nut Corp., Union, N. J.—Booth A-424, 

Electro Relructories & Alloys, Buffalo, N. Y.—Booth D-315. 

Electroloy Co., Inc., Bridgeport, Conn.—Booth A-500. 

Eutectic Welding Alloys Co., New York.—Booth E-140. 

Experimental Tool & Die Co., Detroit.—Booth B-511. 

Expert Welder Co., Detroit.—Booth A-500. 


al Co., Ansonia, Conn.—Booth B-320. 

Federal Machine & Welder Co., Warren, Ohio.—Booth A-500. 
Federal Products Corp., Providence, R. I.—Booth B-401. 
Firth-Sterling Steel Co., McKeesport, Pa.—Booth C-150, 
Florence Pipe Fdry. & Machine Co., Philadelphia.—Booth B-320. 
J. B. Ford Co., Wyandotte, Mich.—Booth C-117. 

Fulton Foundry & Machine Co., Cleveland.—Booth B-320. 


ss Publications, Inc., Cincinnati.—Booth C-431. 

General Alloys Co., Boston.—Booth C 146, 

General Electric X-ray Corp., Chicago.—Booth E-130. 

General Fdry & Mfg. Co., Flint, Muh.—Booth B-320. 

Globar Division of Carborundum Cvu., Niagara Falls, N. Y.— 
Booth C-122. 

Globe Machine & Stamping Co., Cleveland.—Booth B-335. 

Claud S. Gordon Co. of Ohio. Cleveiand.—Booth E-102. 

Gray Machine Co, Philadelpv'a.—Booth §-124. 

Gray-Mills Co., Chicago.—Booth B 4 8. 

Great Lakes Steel Corp., Ecorse, Mich.—Booth S-150. 

Greenlee Foundry Co., Chicago.— Booth B-320. 

Gulf Ol Corp., Gulf Refining Co., Pittsburgh.—Booth A-329. 


& H Research Co., Detroit.—Booth C-242. | 
Hamilton Fdry. & Machine Co., Hamilton, Ohio.—Booth B-320. 
Hamilton Tool Co., Dayton, O.—Booth D-310. See Triplex 
Machine Tool Co. : 
Hammond Machinery Builders, Inc., Kalamazoo, Mich.—Booth 
D-122. 
Handy & Harman, New York.—Booth D-314. 
Heat Treating and Forging, Pittsburgh.—Booth B-514. 
Heil & Co., Cleveland.—Booth A-332. 
Hevi Duty Electric Co., Milwaukee.—Booth D-142. 
Hild Floor Machine Co., Chicago.—Booth C-324. 
Hitchcock Publishing Co., Chicago.—Booth A-314. 
A. F. Holden Co., New Haven, Conn.—Booth B-147. 
W. J. Holliday & Co., Hammond, Ind.—Booth C-315. 
E. F. Houghton & Co., Philadelphia.—Booth D-137. 
(Continued on page 702) 


699 












































LINDBERG SUPER-CYCLONE 


The first furnace of its kind, employing 
100% forced convection heating with 
a temperature range from 250° F. to 
1750° F., the Lindberg developed Su- 
per-Cyclone is an ideal furnace for 
hardening, normalizing, annealing, 
tempering or nitriding. As a result of 
the 100% forced convection heating 
principle, production is increased, dis- 
tortion minimized, material handling 
is reduced and less floor space is re- 
quired to handle the same or increased 
production over conventional equip- 
ment. 


ICREASED PRODUCTION 
“Worm gear hardening 3 times greater 
. . . bearing race hardening 7 times 
greater... gray iron casting anneal- 
ing 12 times greater.” You can figure 


(, SUPER-CYCLONE 
waned] LOADING 
+a meq 









































the Super-Cyclone’s production pos- 
sibilities in your own shop by spread- 
ing an average load of parts on the 
floor, one layer thick, as handled in a 
radiation type box furnace. Measure 
the area required. Take another load 
of the same parts and stack them up 
in a 36” circle, 4’ high, making allow- 
ance for spacers and supports. Figure 
it will take a maximum of 3 hours to 
heat the load and 5 minutes to quench 
the lot. Ordinarily you will find, by 
comparison with the laid out parts, 
that the Super-Cyclone will handle 
larger loads in the same or less time 


with a consequent increase in produc- 
tion, in some cases as high as 1200%. 


KEEPS WORK STRAIGHTER 


“Worm gear straightening was reduced 
from 85 out of 100 to 10 out of 100, 
thus saving 7% hours straightening 
time per 100 worm gears.” Rings that 
were previously heated and quenched 


"RADIATION — SUPER-CYCLONE 
individually on special jigs to hold 
them round, are now heated in a 
Super-Cyclone and quenched, 63 at a 
time without jigs, and held well within 
the acceptable range of .010”. 

The 100% forced convection heating 
principle of the Super-Cyclone heats 
the work rapidly and uniformly by 
driving heated air through the charge 
at high velocity. The heat source is 
confined to a separate chamber (A) 
away from the work (C) and sepa- 
rated by the fan chamber (B), thus 

















preventing radiant heat of a source 
hotter than the desired work tempera- 
ture from striking the charge and 
causing distortion. As a result, valua- 
ble man hours are saved from the 
straightening press and made avail- 
able for other work. 


REDUCED HANDLING 


The use of a fixture in the Super- 
Cyclone eliminates the individual 


handling of pieces throughout the heat 
treating process. The parts are loaded 
onto the fixture and remain there dur- 
ing the heating, quenching and tem- 
pering stages, and too, in reducing 
distortion to a minimum, the Super- 
Cyclone eliminates extra handling of 
work for straightening. 


LESS FLOOR SPACE 


Based on averages of what the Super- 
Cyclone has done in other plants, you 
can figure that it will require not more 
than ‘4rd the floor area demanded by 
conventional equipment to handle the 
same or greatly increased production. 
In one plant alone, a Super-Cyclone 
replaced 8 box type furnaces and 
turned out twice as much work! 


The Super-Cyclone’s efficiency of 
operation, savings in man hours 
through the reduction of handling 
time and distortion, and economy of 
floor space, makes it an ideal produc- 
tion unit for the large or small shop. 

The Super-Cyclone is made in a 
wide range of sizes from 16” diameter 
by 20” deep to 72” diameter by 84” 
deep. Most are gas fired although a 
number are available electrically 
heated. 





Write today for Bulletin 130 or 
ask to have the Super-Cyclone 
explained to you at the Lind- 
berg Booth, National Metals 
Congress, Cleveland, October 
12 through 16. 
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princi Testing Laboratories, Inc., Chicago.—Booth E-133. 

ndependent Pneumatic Tool Co., Chicago.—Booth C-314. 

Industrial Heating.—Booth D-325. See National Industrial Pub- 
lishing Co. . ; 

Industrial ress.—Booth E-122. See Machinery. 

Industrial Publishing Co.—Booth A-416. See Industry and Weld- 


in 

Indiaaiey and Welding, Cleveland.—Booth A-416. 

Instrument Specialties Co., Inc., Little Falls, N. J.—Booth C-335. 
International Nickel Co., Inc., New York.—Booth C-111. 

The Iron Age, New York.—Booth B-121. 


| Co., C. Walker, Philadelphia.—Booth B-524. 


eS Mfg. Co., Charleston, West Va.—Booth B-320. 

. W. Kelley Co., Cleveland.—Booth C-336. 

Celley-Koett Mfg. Co., Inc., Covington, Ky.—Booth E-114. 
Andrew King, Narberth, Pa.—Booth B-118. 

Kinney Iron Work, Los Angeles, Calif.—Booth B-320. 
Koehring Co., Milwaukee, Wis.—Booth B-320. 

Kold-Hold Mfg. Co., Lansing, Mich.—Booth E-130. 

Krouse Testing Machine Co., Columbus, Ohio.—Booth C-420. 


bene High Frequency Laboratories, New York.—Booth D-328. 
ester Engineering Co.—Booth A-341. See Lester-Phoenix, Inc. 
Lester-Phoenix, Inc., Cleveland.—Booth A-341. 

Lindberg Engineering Co., Chicago.—Booth B-146. 

Lukens Steel Co., Coatesville, Pa.—Booth C-340. 


ei Tool Blue Book.—Booth A-314. See Hitchcock Pub 
lishing Co. 

Machinery, New York City.—Booth E-122. 

Machinery Mfg. Co., Vernon, Los Angeles, Calif.—Booth D-335. 

Magnaflux Corp., Chicago.—Booth A-320. 

Magnetic Analysis Corp., Long Island City, N. Y.—Booth D-327. 

Mahr Mfg. Co., Minneapolis, Minn.—Booth D-418, 

Mall Tool Co., Chicago.—Booth D-321 

P. R. Mallory & Co., Inc., Indianapolis, Ind.—Booth A-500. 

Manhattan Rubber Mfg. Co., Passaic, N. J.—Booth D-323. 

Marquette Mfg. Co., Minneapolis, Minn.—-Booth A-315. 

Martindale Electric Co., Cleveland.—Booth B-114. 

Matchless Metal Polish Co., Chicago.—Booth E-113. 

Mazlo Magnesium.—Booth C-421. See Aluminum Co. of America. 

McKenna Metals Co., Latrobe, Pa.—Booth C-110. 

Meehanite Res. Inst. of America, Pittsburgh.—Booth B-320. 

sao | Finishing.—Booth B-526. See Metal Industry Publishing 
0 


Metal Industry Publishing Co., New York.—Booth B-526. 
Metal Progress. See American Society for Metals. 

MetTats aND ALLoys, New York.—Booth A-513. 

Metal Industries Catalog, New York—Booth A-513 

Mill & Factory, Chicago.—Booth L-103. 

Minnesota Mining & Mfg. Co., St. Paul, Minn.—Booth B-340. 
Modern Machine Shop, Cincinnati.—Booth C-431. 

Molybdenum Corp. of America, Pittsburgh.—Booth D-111. 
Monarch Steel Co.—-Booth C-315. See W. J. Holliday & Co. 
Morrison Engineering Co., Cleveland.—Booth A-414. 

Morse Magneto Clock Co., New York.—Booth A-511. 

Motor Products Co.—Booth A-401. See Deepfreeze Division. 
Multi-Hydromatic Welding & Mfg. Co., Detroit—Booth A-500. 


N asicns: Electric Welding Machine Co.,Bay City, Mich.—Booth 


National Industrial Publishing Co., Pittsburgh.—Booth D-325. 
National Machine Works, Chicago.—Booth B-130. 

National Machinery Co., Tiffin, O.—Booth A-335. 

National Refining Co., Cleveland.—Booth A-420. 

Niagara Blower Co., New York.—Booth C-428. 

Nicholson File Co., Providence, R. I.—Booth C-320. 

Norton Co.. Worcester, Mass.—Booth C-138. 


Oe Products, Inc., New York.—Booth E-134, 


Oficina Mecanica Moderno.—Booth C-431. See Gardner Publica- 


. tions, Inc. 
Ohio Carbon Co., Cleveland.—Booth C-328. 
Ohio Crankshaft Co., Cleveland.—Booth A-324. 
Ohio Seamless Tube Co., Shelby, O.—Booth D-110. 
Osborn Mfg. Co., Cleveland.—Booth B-427. 


Pi Corp., Hagerstown, Md.—Booth C-130. 
Park Chemical Co., Detroit.—Booth S-112. 
Parker-Kalon Corp.. New York.—Booth B-134. 
Penton Publishing Co., Cleveland.—Booth E-143. 
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Henry Perkins Co., Bridgewater, Mass.—Booth B-320. 
Philips Metalix Corp., New York.—Booth B-337. 
Phillips Mfg. Co., Chicago.—Booth C-327. : 
Phoenix Machine Co.—Booth A-341. See Lester-Phoenix, Inc. 
Picker X-Ray Corp., New. York.—Booth B-122. 

Pittsburgh Pipe Cleaner Co., Pittsburgh.—Booth A-431. 

Pohlman Fdry. Co., Buffalo, N. Y.—Booth B-320. 

Porter-Cable Machine Co., Syracuse, N. Y.—Booth A-519. 
Precise Tool & Mfg. Co., Farmington, Mich.—Booth A-311._ 
Product Engineering.—Booth E-137. See American Machinist. 
Products Finishing.—Booth C-431. See Gardner Publications, Inc. 
Progressive Welder Co., Detroit.—Booths A-340 and A-500. 


i Chemical Co., Inc., New York.—Booth B-504. 

N. Ransohoff, Inc., Cincinnati.—Booth B-311. 

Ransome Concrete Machinery Co., Dunellen, N. J.—Booth B-102. 

Reeves Pulley Co., Cleveland.—Booth A-419. 

Reeves Pulley Co., Columbus, Ind.—Booth A-419. 

Reinhold Publishing Corp.—Booth A-513. See MerrTars anp 
ALLoys. 

Resistance Welders Mfrs. Assoc., Warren, O.—Booth A-500. 

Revere Copper & Brass Co., New York.—Booth B-306. 

Riehle Testing Machine Div., American Machine and Metals, Inc., 
East Moline, Ill.—Booth A-418. 

Rolock, Inc., Fairfield, Conn.—Booth S-132. 

Rosedale Fdry. & Machine Co., Pittsburgh.—Booth B-320. 

Ross-Meehan Foundries, Chattanooga, Tenn.—Booth B-320. 

Rustless Iron & Steel Corp., Baltimore, Md.—Booth C-102. 


oa Socket Screw Corp., Chicago.—Booth C-226. 

George Scherr Co., New York.—Booth E-110. 

A. Schrader’s Son, Brooklyn, N. Y.—Booth D-410. 

Sciaky Bros., Chicago.—Buvoth A-518. 

Selas Co., Philadelphia.—Booth D-102. 

Sentry Co., Foxboro, Mass.—Booth B-411. 

S-M-S Corporation, Detroit.—Booth A-500. 

Sparkler Mfg. Co., Mundelein, Ill—Booth A-523. 

Spencer Turbine Co., Hartford, Conn.—Booth E-141. 

Sperry Products, Inc., Hoboken, N. J.—Booth A-306. 

Standard Oil Co. (Ohio), Cleveland.—-Booth D-336. 

Standard X-Ray Machine Co., Chicago.—Booth A-429. 

Stearns-Rogers Mfg. Co., Denver, Colo.—Booth B-320. 

Steel.—Booth E-143. See Penton Publishing Co. 

Steel Publications.—Booth B-514. See Heat Treating and 
Forging. 

Sterling Alloys, Inc., Woburn, Mass.—Booth B-115. 

D. A. Stuart Oil Co. Ltd., Chicago.—Booth C-310. 

Surface Combustion, Toledo.— 

Swift Electric Welder Co., Detroit.—Booth A-500. 


| eRe Mfg. Co., Brooklyn, N. Y.—Booth S-126. 
Taylor-Hall Welding Corp., Worcester, Mass.—Booth A-500. 
Tavlor-Winfield Corp., Warren, O.—Booth A-500. 
TelAutograph Corp., New York.—Booth C-233. 

Tempil Corp., New York.—Booth B-138. 

G. H. Tennant Co., Minneapolis.—Booth S-110. 
Thomson-Gibb Electric Welding Co., Lynn, Mass.—Booth A-500. 
Tide Water Associated Oil Co., New York.—Booth D-324. 
Tinnerman Products, Inc., Cleveland.—Booth D-414. 
Titanium Alloy Mfg. Co., Niagara Falls.—Booth A-336. 
Harold E. Trent Co., Philadelphia.—Booth A-405. 

Triplex Machine Tool Corp., New York.—Booth D-310. 


Won Electric Furnace Div. Booth B-424. See Commerce Pattern 
Fdry. & Machine. 


Ultra Lap Machine Co., Detroit.—Booth D-310. See Triplex 
Machine Tool Co. 


Vanes Iron Works, St. Paul, Minn.—Booth B-320. 
anadium Corp. of America, New York.—Booth A-510. 
Vascaloy-Kamet mg N. Chicago, Ill.—Booth A-504. 
Victor Saw Works, Inc., Middletown, N. Y.—Booth A-328. 
Vulean Fdry. Co., Oakland, Calif. 





jooth B-320. 


ae Corp., Detroit.—-Booth B-339. 

Warren Fdry. & Pipe Corp., Phillipsburg, N. J.—Booth B-320. 

Welding Engineer, Chicago.—Booth S-158. 

Welding Engineer Publishing Co.—Booth S-158. See Welding 
Engineer. 

Welding Engineering ©o., Milwaukee. 

Welding Machines Mfg. Co., Detroit.—Booth A-500. 

Welding Sales & Engineering Co., Detroit.—Booth A-500. 

S. K. Wellman Co., Cleveland.—Booth E-142. 

Wells Mfg. Corp., Three Rivers, Mich.—Booth B-310. 

Westinghouse Electric & Mfg. Co., E. Pittsburgh.—Booth B-405. 

Wilson Mechanical Instrument Co., Inc., New York.—Booth C-137. 

Wire Association, Stamford, Conn.—Booth A-425. 2 

Wire and Wire Products—Booth A-425. See The Wire Asso- 
ciation. 
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Cleans Pipe—Made from Scrap 


by W. R. Tierce, 
Illinois Pipe Line Co. 


By using the metal from a scrap pile 
and |: arc welder to construct it into a 
useful tank, the author, welding operator 
for the Illinois Pipe Line Co., saved 128 
man hours with his fast, new methods 
for cleaning pipe line connections. 

The usual method is to clean them with 
a wire brush with either gasoline or kero- 
sene. Now maintenance men use a chem- 
ical bath, which cuts down cleaning time 














tremendously. The connections are placed 
in the dipping buckets (shown in the draw- 
ing) and placed in the chemical bath sec- 
tion of the cleaning tank. (‘‘A’—in draw- 
ing.) A fire is lighted under the tank and 
the connections left to boil for five hours. 

Next, the fire is put out and the bucket 
withdrawn from the bath, given time to 
drain, and plunged five or six times into 
the rinse section of the tank. When cool, 
a few passes 
with a_ wire 
brush will clean 
connections per- 
fectly. Then the 
connections are 
painted and 


“KB Minge Strap’ 
ae? "Spor ols 
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Regd Fron ae y 2 placed in stock 
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—r — All metal for 
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buckets was 
taken from the 
company’s scrap 
pile. The tank 


i 











; ei 7 was constructed 

‘| by welding sec- 

*| tions of an old 

i . Ye in. flat sheet 

eee. | 3} tank bottom. 

. ens | ‘<| Bucket guides 

7 | ‘S| and rests on the 

ian his vane bottom of the 

O+ 2 dom Volver o@ O° eee — tank were made 
eo eo —— + % found iron F Da. 
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from 3 in. x 3 


in. angle iron. A 2-in. drain valve 
drains each compartment. Tank skids 
were made from 6-in. and 3-in. pipe, as 
shown in the drawing. 


The dipping buckets were constructed 
also by welding Y in. sheet tank bottoms. 
Bails were made from % in. round iron 
scrap; hinge straps from ¥% in. x 2 in. x 
8 in. iron. Holes were drilled into the 
Sucket bottom for draining. Each bucket 
holds one ton of connections. 


The bucket and dip tank cost only 
$46.22 to construct, including materials, 
labor and overhead. For comparison, the 
company cleaned the same amount of con- 
nections by both methods. Cleaning by 
wire brush and kerosene took four men 
six days time, or 192 hours. Cleaning 
with the welded chemical dip tank took 
four men two days, or 64 hours. A single 
application of the new cleaning process 
paid for its construction. 


The accompanying illustration is through 
the courtesy of Hobart Bros. Co., Troy, 
Ohio. 


Ferric sulfate does an exceptionally good 
job of removing black smut and red cu- 
prous oxide scale from the surface of 
brass, stain and scale formed by the an- 
nealing operation. It removes stains more 
quickly and with less loss of metal than 
previous chemicals used. It is being 
adapted to brass cartridge case manufac- 
ture, 


—Merrimac, Div., 
Monsanto Chemical Co. 


(More Shop Notes om Page 708) 
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In mythical “Never-Never Land’ right 
is wrong and wrong is right. Which is 
by way of introducing a new technique 
whereby a carbide tool was ground the 


__. #7 STD. STYLE #4 OR#7 
7  78B CARBOLOY TOOL 






—— GRIND OFF WITH 
' SILICON CARBIDE 
WHEEL 


-— SPECIAL TOOL 
FOR MACHINING 
SURFACES TO BE 
“METALLIZED” 








“wrong’ way to make a rough surface 
instead of the usual smooth. Hence, 
“wrong’ in this case proved right. 

The job was to roughen a surface pre- 
liminary to metal spraying so that a strong 





Wanted: Tools to Cut Rough, 
Not Smooth 


by Fred W. Luchi, 
Carboloy Co., Inc 


mechanical bond would result. Many types 
of metal do not form a chemical bond. 
Hence, for the roughing specially knurled 
tools, dove-tail shaped tools had orig- 
inally been devised. Though the cost was 
high, these did a good job when the base 
material was easy to machine. But for 
many alloy steels the job was a little too 
tough. 

Carboloy engineers took a standard car- 
bide tool out of stock and ground the 
nose to the unorthodox shape in Fig. 1. 
What happened in machining tough alloy 
steel is seen in the accompanying photo- 
graph. Cuts are at different depths—0.010, 
0.015 and 0.020 in—and the feed is 
0.030 in. 

The tool raised a burr between tool 
marks, and this burr was pushed over into 














Bai J . oxo pee 
~ e 
_ FEED PER 
TOOL OUTLINE SURFACE OF CUT REVOLUTION 


FIG. 3 


horizontal position. Both the photo and 
Fig. 3 show that the tool lifts some of 
the crests intermittently, thereby produc. 
ing a mottled surface forming an_ ideal 





base for the adhesion of sprayed metal, 
Cutting speed on this tough materia! was 
around 200 to 250 surface ft. per min. 





Preparing large steel surfaces for 
painting by a blowpipe with a special 
head for the oxyacetylene flames is a rela- 
tively new process, used, for instance, on 
the Boulder Dam and the drum gates of 
Grand Coulee Dam. The special head 
provides closely-spaced rows of oxy- 
acetylene flames, which, when applied to 
the surface to be treated, cause adhering 
rust and scale to pop off, leaving the metal 
underneath relatively unaffected, and warm 
and dry for the prime paint coat. 

The process is applicable to all types 
of structural steel work, storage tanks, 
dams, locks, piling, railroad cars, ships, 
steel work on subways, airplane hangars 
and pipe lines. It offers several advantages 
over wire-brushing, pickling and sand- 
blasting. 

It increases cleaning and painting rates 
and reduces setting time for the paint. 
Painting can be done in low tempera- 
ture or dampness that would otherwise 
cause major delays. It drives moisture 
off the surface. Heat on surface to be 
painted thins the paint and lowers its 
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Flame-Priming Steel for Painting 


E. W. Deck 
Linde Air Products Co 


surface tension. It imparts a wetting ac- 
tion, causing the vehicle and pigment to 





penetrate into cracks, crevices and pitted 
sections and carrying the inhibitors into 
contact with the base metal, resulting in 
a mechanical bond as well as an adhesive 
one. 

On the warm surface brushing is easier, 
with a smoother finish having fewer voids. 
The paint sets up more quickly—from the 
metal out, eliminating skins and blisters. 

The heating action must be rapid, of 
else the scale will become ductile and soft 
and fuse to the base metal rather than 
spall off under stress. What oxides are 
left on the metal surface are stable, help 
protect the metal from corrosion and form 
an ideal base for paint. 

The heart of the equipment is the head. 
The 49 flame ports are spaced ¥% i 
apart and give a 6-in. flame coverage. 
The ports are No. 75 drill size or 0.02 
in. diam. Flames are over %4 in. long, 
with 1 to 1 ratio between oxygen 
acetylene. The head is attached directly 
to the blowpipe, or to the blowpipe by 


an extension arm. ; 
—Bakelite Revew 
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Quick, easy tests 


Colao Uleliivetiha-Mlel-lalililaetitels 


Poy MeT iil Mm diliicmiilciel 


and alloys 


The following procedures will distinguish among Monel*, “S” 
Monel* ,“K” Monel*, Nickel, 30 per cent copper nickel, nickel 
silver, Inconel* , chromium-iron and chromium-nickel stainless 
steels, Ni-Resist* , ordinary steel, and cast iron. Before testing, 
the material should be cleaned with emery cloth or a file to 
remove dirt, grease or corrosion products, or any metallic coat- 


ing such as galvanizing. 


Test with a 
Strong Horseshoe Magnet 


1. If che material is strongly magnetic, it 
may »e nickel, ordinary steel, cast iron or 
chron ium-iron stainless steel. Confirm as 
in Pr cedure A. 


2. If he material is slightly magnetic, it 
prob. ly is Monelt or cold-worked 18-8 
stain'..s steel with or without molyb- 
denu: Confirm as in Procedure B or heat 
the sp.-imen in hot water, preferably boil- 
ing, a! retest with a magnet while hot. If 
the sj -cimen loses its magnetism when 
heated it is MONEL. 


3. If the material is non-magnetic, it may 
be copper nickel, nickel silver, “K’ Monel, 
‘S” Monel, Inconel, chromium - nickel 
stainless steel with or without molyb- 
denum, or Ni-Resist. Confirm as in Proce- 
dure C 


Procedure A 
FOR STRONGLY MAGNETIC MATERIALS 


Place a drop of concentrated nitric acid 
on a cleaned area. 


1. If the acid reacts slowly to a pale-green 
color, the material is NICKEL. 


2. If the acid reacts slowly to a brown- 
black color, the material is either ORDI- 


NARY STEEL, LOwW-ALLOY STEEL or CAST 
IRON. 





"REG. U. S. PAT. OFF. 


tThis test should be made preferably after cooling 
the metal with ice water or a freezing mixture, which 
will increase the magnetic strength and permit easier 
distinction between Monel and nickel-copper alloys 
of lower nickel content, e.g., nickel silver. 
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3. If no reaction occurs, the material is 
CHROMIUM-IRON STAINLESS STEEL. 


Procedure B 
FOR SLIGHTLY MAGNETIC MATERIALS 


Place a drop of concentrated nitric acid 
on a cleaned area. 


1. If the acid reacts to a green-blue color, 
MONEL is indicated. 


2. After reaction has ceased, add one or 
two drops of water, immerse an iron nail 
or steel knife blade in the drop and in con- 
tact with the test sample. If the nail or 
knife blade becomes coated with copper, 
or if a copper deposit appears on the ma- 
terial being tested, the latter is MONEL. 

3. If no reaction occurs, the material is 


heavily cold-worked CHROMIUM-NICKEL 
STAINLESS STEEL. 


Procedure C 
FOR NON-MAGNETIC MATERIALS 


Place a drop of concentrated nitric acid 
on a cleaned area. 


1. If the acid reacts rapidly to a blue-green 
color, the material is NICKEL SILVER or 
COPPER NICKEL. 


2. If the acid reacts to a green-blue color, 
the material is “K” MONEL or “S’” MONEL. 
The form of the material will usually as- 
sist in identification since “K” Monel is 


«or, 


3. If the acid reacts to a brown-black color. 
the material is NI-RESIST. 

4. If no reaction occurs, the material may 
be either Inconel or chromium-nickel 


stainless steel with or without molybde- 
num. 


To distinguish between Inconel 
and the stainless steels: 


(a) Place on the sample a few drops of a 
solution containing 10 gm. of cupric chlo- 
ride (Cu Clp—2H,O) in 100 cc. of concen- 
trated hydrochloric acid and allow it to 
stand for 2 minutes. Then slowly add a 
few drops of water, one drop at a time, and 
finally wash off the solution. If a copper- 
colored spot remains, the material is 
CHROMIUM-NICKEL STAINLESS STEEL 
with or without molybdenum; if an uncol- 
ored etched spot remains, the material is 
INCONEL. Or 


(b) Place 1 drop of concentrated hydro- 
chloric acid on a clean surface of the alloy 
and allow it to react for 1 minute. Then 
add 1 drop of an acid ferricyanide solu- 
tion containing 1 per cent by weight of 
potassium ferricyanide, K,Fe (CN) g, and 
10 per cent by weight of sulfuric acid. If a 
dark blue color appears quickly, the mate- 
rial is CHROMIUM-NICKEL STAINLESS 
STEEL with or without molybdenum; if 
no color develops it is INCONEL. 


(c) A distinction may be made between 
the types 316 and 317 stainless steel, 
which contain molybdenum, and the chro- 
mium-nickel types 302 and 304. The test 
is made by immersing the alloy in an aque- 
ous solution containing 75 per cent by 
weight of orthophosphoric acid (H,PO, ) 
and 1 to 30 gm. per liter of sodium chlo- 
ride (common salt) at 140° to 200° F. If 
the stainless steel does not contain molyb- 
denum (Types 302 or 304) bubbles of 
hydrogen will begin to form within 30 
sec. If the alloy contains molybdenum 
(Types 316 and 317) bubbles will not 
form. The quantity of sodium chloride 
and the testing temperature are not critical 
within the limits indicated. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N.Y. 





MONEL + “K’ MONEL « “S$ MONEL + “’R’’ MONEL + “KR MONEL + INCONEL + NICKEL + “2 NICKEL 
Sheet... Strip...Rod...Tubing...Wire...Castings 
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SOME SCRAP ISN’T SCRAP! 


that 
to me 
from 


Was 


drop hammer 


Are 
met 


| NEWS’ trom 


the scrap front 


TIPS FROM OTHER “WASTE WARDENS” 
THAT MAY HELP YOU DO A BETTER 
JOB OF “GETTING IN THE SCRAP” 











— The salvag 
any uses three ways to 
If it can be repaired 


RECLAIM! RE- USE! SCRAP! 
Pennsylv ania mining comp 





old equipment back to work. 
modernized, it is rebuilt and 
no longer nee¢ ed “at home’ 

in war work, it is sold. If it can t 
‘t is scrapped. .- Does your salvage 


et ? 
both reclarming ig! 


* but can be used elsew 


program i 
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One airplane builder has found 
-an be used 


rom making larger parts ¢ 
all parts 


s left over f 
amping sm 


The worker shown is st 
resulting from making larger stampings. 


by altering template blank sizes, changing 
press dies, and improving layout 
et ere prod uction oul o} the 


metal pieces 
ike smaller parts. 

metal cutouts 
te 1s reduced, too, 
and punch 
every means to 8 





you using € 
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THE SCRAP IS COMING IN...but not fast enough: 


} e have the proof that industry is cooperating in the 
drive for scrap metals... proof measured in thous: is 
of tons. But mills must get more iron and steel pon : 
if they are to meet the gigantic needs of war 0 Nese 
; Don’t forget... steel gets to work on the bentle- 
sa more quickly when plenty of scrap is available 
* rap is already metallic. Therefore, less ore needs to 
e converted into pig iron per ton of steel seahaneh. 


on rT?’ D 
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EMPLOYEES BECOME “SCRAP SNOOPERS” 
its year-round salvage program, a New | 
recently enlisted its employees in an “all 


up. Workers searched their homes, office., work-benc 
tool chests and shop floors. Over 350,000 extra poy 
metal scrap was collected... Are you making pho 
ployees “scrap conscious”? Have you tried an incentive 


tem to stimulate scrap collection? 


"Eh 
>, 
Yy 


wl a scrap to make new steel, more tons @ 
1igh-quality products can be turned out im 4 hurry 
for war purposes. 

So make it your personal war assignment to see that 
your organization does a thorough, continuous job of 
_sorns in the scrap.” Cooperate closely with you 
ocal Industrial Salvage Committee. This is one drive 
that must not fail! 
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Power costs vary in direct proportion to the volume of air used 
as illustrated in the above performance curve. The machine will 
run with the blast gate completely closed without pulsation and 
with very little power consumed by the motor. As the blast cate 
is opened and more air is delivered the power increases, but the 
pressure remains constant up to the full load capacity of the 
motor. 

This is a most important feature inherent with all Spencer 
Compressors as it permits operating variable loads such as a num- 
ber of gas or oil-fired furnaces satisfactorily and without ac ust- 
ing the blast gate or using any auxiliary governors. Any number 
of the burners can be shut off without affecting the combustion 
at the remaining burners. High efficiencies are maintained at all 
loads throughout the long life of the machine. 

This efficient performance is largely due to the smooth flow 
of air in the Spencer centrifugal type compressor. The impellers 
run at low peripheral speeds, with wide clearances. Curved 
stationary deflectors and a smooth, welded, one-piece casing 
insure a uni-directional flow of air without surging. 

In these seven-day weeks of three shifts each, savings in power 
mount up, and a smooth, reliable flow of air without shut-downs 
is of paramount importance. 

That is why your furnace manufacturer will welcome the selec- 
tion of a Spencer for your next job. Ask him. 


THE SPENCER TURBINE COMPANY .- Hartford, Conn. 


TURBO-COMPRESSORS 


35 TO 20,000 CU. FT.; 3 TO 300 H.P.; 8 OZ. TO 5 LBS. 
SEE SPENCER AT THE NATIONAL METAL EXPOSITION BOOTH NO. E-14! 
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Efficient Crucible Melting 


Condensed from “Transactions 
American Foundrymen’s Association” 


The experimental furnace designs de 
scribed here were an effort to build a fyp 
nace that would have high fuel efficieng, 
fast melting, a minimum of contact be. 
tween products of combustion and the 
molten metal, low metal loss and bette 
working conditions at the furnace. 

There are tilting crucible furnaces 
known as the sealed-in type where there 
is no contact with the flame and, therefore. 
low metal loss, but they do not have as 
high a fuel efficiency or melting speed 
as the more conventional type where the 
flame passes over the top of the crucible. 

The first problem was to get more heat 
into the metal without passing the com. 
bustion products over the top of the crm. 
cible. As the fuel in-put was at its prac 
tical in-put limit, further increase was not 
considered. Pre-heating the air produced 
the desired result, but proper equipment 
had not been developed. 

It was found that heating the outside of 
the furnace wall, to a temperature above 
2000 deg. F., prevented loss of heat. This 
was done by removing the original steel 
shell, leaving a suitable space outside the 
original insulation for flue travel and then 
constructing a second wall of insulating re 

Blast Furnace Practice, Smelting, Direct Reduction and Electrore fining Beactory. The original shell ten wale 
placed by one of greater diameter. Instead 


© Open-Hearth, Bessemer, Electric-Furnace Melting Practice and Equip- of exhausting the flame from the  rucible 
chamber through one or two large »orts, a 


ment @ Melting and Manufacture of Non-Ferrous Metals and Alloys number of smaller ones were used ‘o give 


‘ ‘ ; : } better distribution of heat. 
Soaking Pits and other Steel-Mill’ and Non-Ferrous-Mill Heating For purposes of comparison, a furnace 


: : ; designed to take a No. 80 crucible was op- 
Furnaces @ Steel and Non-Ferrous Rolling, Wire Mill and Heavy Forg- ps (1) Nig gpt on cary oer ana en 


ing Practice ¢ Foundry Practice, Furnaces, Equipment and Materials tilting furnace with flame passing ver top 

: of crucible; (2) as a recirculating sealed. 

in furnace. Results showed a small dif 

ference in heating-up time betv cen the 

, aoe Soe conventional design and the seal d-in re 

CONTENTS circulating design. The latter some: 

{ee sewer ws ae what superior above 2200 deg. | . where 

minerals Crain Matting the seams is the most useful. The re 

Centrifugally Cast Guns circulating open-top or non-sealed furnace 

showed a marked advantage because @ 

higher furnace temperature, due to reir 

Cast Steel Mortar Shells culation, plus the advantage of passing the 

flame over the top of the crucible. 

Iron and the Open-Hearth During the experiment it was found that 

Hardness Decrease in Rolling red brass borings melted in the scaled-top. 

‘ furnace without a flux showed a metal 10% 

Making Alloy Cast Irons of 3.8 per cent, while those melted “—_ 

flux composed of 50 per cent borax 

Gupete Bign. Control . 50 per ae old glass ena 2.5 per cent 
Practical Effects of Melt Conditions loss. 

If the dross obtained by melting without 
a flux is remelted with this flux, a major 
part of the metal can be recovered. Red 
brass ingot melted with this flux showed 4 
loss of 0.53 per cent. If sufficient flux® 
used to produce an unbroken seal over the 
metal, this low metal loss can be obtained 
from all three types of furnaces. 

Five consecutive heats of 200 Ibs. ead 
of red brass borings were run in each fur 
nace, starting cold, and using ¥ bb. flux 
per 100 Ibs. of metal. The gas in-put ¥® 
held constant at 300 cu. ft. per hf. 
1,000 B.t.u. gas. The CO, a was 
maintained at 11.6 per cent. e 
was brought to 2200 deg. F. and immedi- 
ately poured. 


Precision Casting 





Lead Melting Furnace 


METALS AND ALLOY 
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... modern Swindell Electric Furnaces such as this are speeding 
oer of fine steels for better implements of war—as faith- 
u 


lly and effectively as Swindell products have served since the 
simple iron furnaces of ninety years ago. 


Present-day Swindell design, saving time and labor with 
swinging roof for rapid am-ieaidie, features exclusive inte- 
grated construction which assures smooth performance under 
capacity- plus demands. 


SWINDELL- DRESSLER Corporation 


DESIGNERS. AND BUILDERS OF MODERN INDUSTRIAL FURNACES 


PITTSARAURGH PAO 








CONSERVE TIN 


by using Tombasil.. . 
an Established Silicon 
Bronze for castings! 


oO 


USE AJAX 
“NAVY” TOMBASIL 


15 STANDARD ALLOYS 
BY AJAX 


Ajax Tombasil 
Ajax Plastic Bronze 
Ajax Anti-Acid Bronze A copper-silicon-zinc alloy of the useful and yersatile ‘“Tombasil’’ family 
Ajax Vhosphor Bronze has been devel y 
Ajax Red Eras imeote s ad oped expressly for the war trend in nonferrous castings. 
Ajax Manyanese Bronze 
Ajax High-Tensile Manganese 


ronze 
Ajax Golden Glow Yellow Brass 
Ajax Nickel-Copper 50-50% According to exhaustive laboratory and field reports, this new alloy, known 








Its use releases reiatively large quantities of tin used in bronze alloys 
formerly required to: such castings. 


yi ese re as Ajax ‘‘Navy’’ Tombasil, possesses physical properties far in excess of 
Ajax Phosphor Copper either Gort, “‘G’’ Bronze (88-10-2 and 88-8-4), Spec, 46M6G; or ‘‘M’’ 
jax Silicon Copper Metal, Srec. 46B8G; as well as the Cu. S d K y p & 
Ajax ‘Nickel Alte as the Cu, Si. Alloy known as Spec, 46B28. 
Ajax Phosphor Tin Your inquiries will receive prompt attention. 


“AJA METAL COMPANY 


ESTABLISHED 1880 PHILADELPHIA 





AJAX ELECTRIC FURNACE CORPORATION, Ajax-Wyatt Induction Furnaces for Melti 
ASSOCIATE jax ELECTROTHERMIC CORPORATION, Ajox-Northrup Induction F Itin 
COMPANIES: AUX ELECTRIC COMPANY, INC. Electric Soft Bark Furmoeane” wrnaces for Melting, Heating 


AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 





Baker Gas Furnaces 


TEMPERATURES UP TO 2400: F. 
WITHOUT A BLOWER 


AKER Blowerless Gas Furnaces 
are very low in gas consump- 
tion, noiseless in operation, 
reach the required temperature rap- 
idly and are equipped with thermo- 
couple and accurate pyrometer. The 
research departments of some of the 
largest corporations have contributed 
to making their high efficiency possible. 


There are 9 standard stock models 
ranging in size from No. 1 (Bench 
type), which is 6” x 8” x 5%”, to 
No. 24, which is 12” x 20” x 8” as 
illustrated. All provide uniform, con- 
trolled heat up to 1900° F., 


Model No. 5, 6” x 12” x 5”, is built 
especially for treating high speed steel. 
Gives uniform, controlled temperatures 
up to 2400° F. 

We stock one Hydrogen Atmosphere 
furnace, No. 12, with a closed muffle 
8%” x 15” x 21%” high. r 
Special size furnaces built to your 
order. Write for descriptive folder 
and prices. 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 











The conventional furnace and the sealed. 
in type showed little difference in melting 
speed and fuel consumption, the latter 
showing an average of 109 Ibs. melted per 
hr., as against 108 lbs. in the former, and 
an average use of 2.63 cu. ft. gas per lb. 
as against 2.65. 

The recirculating open-top showed ap 
advantage with an average of 115 lbs. per 
hr. and an average gas consumption of 
2.47 cu. ft. per lb. 

The work had to be terminated before 
tests at increasing gas in-put could be made 
and the furnace was not run long enough 
to prove its practicability. The recirculating 
sealed-in furnace can be operated with 
greater comfort to the operator than the 
others. 

Discussion after the reading of this paper 
brought out the facts that the furnace is 
8 or 10 in. larger in diameter than the or- 
dinary furnace, and that the high tempera- 
ture of the down-take exkaust did not cause 


the insulating refractories to deteriorate, 


Also, that the plan was to build a furnace 
entirely of an insulating refractory and that 
a company has one out now that they claim 
will stand higher temperatures than silicon. 


G. K. Eggleston, Trans. Am. Foundrymen’s 
Assoc., Vol. 49, June 1942, pp. 1053-1074, 


Centrifugally Cast Guns 


Condensed from “American Machin 


Anti-aircraft and other guns from «bout 
1 up to 6 in. can be cast centrifuvally 
to produce a single tube known as a 1 .ono- 
bloc gun. Coreless induction, hig!:-fre- 
quency furnaces are used which hol. just 
enough steel for the particular gun io be 
cast. Each centrifugal casting m.. hine 
consists of a steel tube, mounted hori- 
zontally on bearings and provided v ‘th a 
motor by which it is rotated. Into it is 
placed a steel liner bored to the e>:erior 
dimensions of the gun to be cast. The mold 
is rotated at high speed during the pour- 
ing. 

Shortly after pouring, the mold cv ver is 
removed and a hydraulic ram pushcs out 
the red hot casting which is remove to 4 
cinder bed for slow cooling. The gun 
is subsequently normalized, quenched (dif- 
ferential quench in water), and tempered 
before machining. After boring and rough 
machining, the gun tube is cold worked 
by subjecting to hydraulic pressure until the 
diameter of the bore is materially im 
creased and the elastic limit of the steel 
almost doubled. 

This treatment gives the same effect 45 
is obtained in the built up gun by shrinking 
the jacket and hoops onto the tube, name- 
ly the layers of steel nearest the bore are 
put into a permanent state of compression 
which gives close to 100 per cent increase 
in gun powder charges and a substantial 
increase in range without increasing the 
wall thickness. 

Centrifugal casting turns out several 
gun tubes in the time it takes to forge 
one with much less costly equipment and 
with the necessity for much less machitt 
ing. The saving in time, labor, and ma- 
terial over a built up gun is from 25 @ 
40 per cent. 


—C. T. Harris, Jr., Am. Machinist, 
Vol. 86, Aug. 6, 1942, pp. 822-82% 
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Iron and Steel Industry... 






Three types of insulating brick: (1) Sil-O- 
Cel Natural Brick for temperatures to 
1600° F.; (2) Sil-O-Cel C-22 Brick for tem- 
peratures to 2000° F.; (3) Sil-O-Cel Super 
Insulating Brick fortemperatures to 2500° F. 
Fourtypesof insulating firebrick— (4)J M-16 
for temperatures to 1600° F.; (5) JM-20 for 
temperatures to 2000° F.; (6) JM-23 for 
temperatures to 2300° F.; (7) JM-26 for 
temperatures to 2600° F. All provide light 
weight, low cost, low conductivity. Furnish- 
ed accurately sized in all standard sizes of 
the 214” and 3” series, as well as in specials. 


ypes 
rick . 








Semi- 
Refractory 
Insulating 
Concrete... 


Sil-O-Cel C-3 Con- 
crete is the ideal 
material for lining 
ace doors and for insulating furnace bases. Weighs less 
half as much as firebrick; has $ times greater insulat- 
ng Value. Cast on the job from Sil-O-Cel C-3 aggregate 
= Cement. Sets up into a strong, durable concrete for 
“mperatures up to 1800° F. Furnished in 100-Ib. bags. 













- Power Plant 


Lastingly 
Efficient 
Block 


Insulation 


J-M Superex meets 
every steel-mill 
requirement for 
temperatures to 


« 1900° F. Combines high heat resistance and great durability 
. with exceptional insulating value. Standard sizes 3’’x18”, 
. 6x36” and 12x36”; from 1” to 4” thick. Other sizes 
- and thicknesses on order. J-M 85% Magnesia or Asbesto- 


Sponge Felted are often used outside of Superex, which con- 


oe 
e struction is known as J-M Superex Combination Insulation. 
oa 


. Insulations... 


For many years the most 
widely used power plant in- 
sulations, Johns-Manville 
85% Magnesia Blocks and 
Pipe Covering are today 
lighter in weight and more 
efficient than ever before. Standard-size blocks are 3’’x18”, 
6’’x 36” and 12’’x36”; from 1” to 4” thick. Other sizes, 
including lagging, furnished on special order. Pipe insula- 
tion is available in 3-foot lengths in thicknesses up to 3”. 
For temperatures above 600° F., Superex Combination 
Block or Pipe Insulation is recommended —an inner layer 
of high-temperature Superex and an outer layer of 85% 
Magnesia. Sizes same as those of 85% Magnesia. 














THESE ARE BUT A FEW of the many Johns-Manville Insula- 
tions that are helping assure dependable, uninterrupted 
operation of all types of heated equipment in the iron and 
steel industry. For details on all J-M Insulations, write 
for Catalog GI-6A. Johns-Manville, 22 East 40th Street, 
New York, N. Y. 


JM Johns-Manville 


INDUSTRIAL 
INSULATIONS 













































HOW THE WROUGHT BRASS 
INDUSTRY CONSERVES METAL 


No industry melting 
commensurate tonnage’ 
of vital metal can quite 


match the brass mills for 
conservation and low melt- 
The savings 


ing losses. 


of metal total millions of 


»0unds: clearly the meth- 
I ’ 


od they use is worth 
noting: 

Virtually all the brass 
mills in North America 


use the Ajax-Wyatt induction melting 
furnace, for it has the lowest metal 
losses in the field — less than 1% — 
with superior temperature control and 
unapproached economy of operation 
on high production schedules such as 
we have today. 





Do you have your copy of “AJAX- 
PROGRESS” — the 
magazine of induction melting, elec- 
tric heat treating, non-ferrous ingot 
AJAX ELEC- 
TRIC FURNACE CORP., 1108 Frank- 


METELECTRIC 


and alloys? Write to: 


ford Avenue, Philadelphia, Pa. 


HUNDREDS OF MILLIONS OF POUNDS ANNUALLY 





Ow ee 


~ AJAX INDUCTION MELTING FURNACE 


ASSOCIATE  tAK ITAL COMPANY, Non-Ferrovs ingot Motel lor Foundry Use 


AJAL FLECTROTHERMK CORPORATION, Ajax -Northrup Induction Furmaces for Meltieg Meat Treating 


COMPANIES: 











Heaters in © 


No. 1, Type “C’, 
Horizontal 


QLC-F- 


See our Booth Wi, 


ation tals e 
par tober 12th 
Clev ’ 

to 16th. 


ARIAL GLECTRK COMPANY, INC, Electric Solt Bath Furseves 





This type of heater is built in single- 
of various sizes for 


electrode units, 
any voltage or frequency. 


BERWICK ELECTRIC SPOT HEATER 


For spot or end heats on a wide variety of 
parts for hardening, annealing or upsetting. 
Material to be heated is inserted between 
tips of electrodes, shaped to suit the work. 
The instant electrodes are closed, the work 
begins to heat—when it reaches tempera- 
ture for which Electric Eye is set, jaws open 
and heated piece drops out. Twelve heat 
speeds are available. 


Equipped with Electric Eye for accurate 
temperature control from as low as 1100°. 


A soaking, or leveling-off, heat controlled by 
electric time clock, permits a lower voltage 
to act for any desired time after the Electric 
Eye has stopped the regular heating. Once 
set, the (-C.£ Berwick Electric Horizontal 
Heater will give regular and consistent results 
without further attention. : 


‘CH. Berwick Electric Metal Heaters are 
made in types to heat anything from a rivet to 
a 30-foot bar. Write for descriptive literature, 
o aoa sample of the work you desire to 

eat, 


AMERICAN CAR AND FOUNDRY COMPANY 


CHURCH 


STREET 


vA r , 
NE VV YTWUWRFE N Y 
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Precision Castings 
Condensed from “The Iron Age’ 


Production of ferrous and non-ferroys 
castings to unusually close tolerances is be. 
ing done by a method combining the so- 


called lost-wax process and centrifugal 
casting. Tolerances are 0.001 in. on aff 
surfaces. A few small pieces are held to 


tolerances of 0.0005 in. 

The master pattern is usually developed 
from a stock sample of the part. The sam- 
ple is reproduced in bismuth alloy master 
pattern or in rubber or plastic mold, de. 
pending on the design or number of pieces 
to be made. The master mold is used to 
form a wax core or pattern 

On production runs, a pattern will carr 
several castings, exact number depending 
on the size of the piece. After the wax 
solidifies in the master pattern, the wax 
form is placed on a flat metal base. A 
cylindrical flask is placed over this and 
liquid investment poured into the flask. 
The air from the flask is removed by vi- 
bration or vacuum. Cold setting time is 
about 8 to 10 mins. The mold is slowh 
baked in an oven for about 2% hrs. At 
the proper temperature the mold becomes 
liquid and is poured out. 

The flask is ready for pouring. This 
is done in a centrifugal casting machine 
while the flask is hot. After the casting 
temperature drops past the critical zone, 
the flask is removed. The cooling period 
is 15 to 30 mins. 

Sand blasting is used for final 
cleaning. The refractory material is ven 


fine (will pass through 340 mesh when 
dry). The work is done in a range of 
2800 to 3200 deg. F. Diameter of gates 
averages about 1/12 the greatest thickness 


Molding is done in a 3 
by 3 in. flask. Daily output from « mold 
averages 200 to 300 pieces. Maximum 
size of casting at present is limited to 2 
by 21 in. 


of the casting. 


—W. A. Phair, 7) Age, 


Vol. 150, July 9, 1942, pp. 39-41. 


Cast Steel Mortar Shells 
Condensed from “The Iron Ag 


The steel being used at present has a 
minimum yield strength of 35,000 Ibs. per 
sq. in., with an elongation of 30 per cent 
in 2 in. and reduction area of 50 per cent. 
After machining, the 60-mm. shell must 
have a volume capacity 8.7 cu. in. and 
variation not greater than 0.1 cu. in. 

An electric, carbon-arc, tilting-type fur- 
nace from 4,000 to 22,000 Ibs. capacity 1s 
used. The melting charge requires little 
more than 1 hr. and is divided into 4 
high-voltage period of 195 volts; after ¥ 
hr. it is reduced to 140 volts and at the 
end of that period to about 124 volts. 

The accumulated first slag is raked off 
and a second slag of sand and lime # 
added as a protecting cover. The melt 1s 
then brought up to final specification by 
adding ferromanganese and silicon of 49 
exact analysis. 

Pouring is done at 2950-3000 deg. F. 
Shells are cast in 3-part mold consisting 
of cope, cheek and drag, with steel and 
brass patterns for each. Sixteen shells are 
cast to a mold. 


METALS AND ALLOYS 
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Chemie) Ges Met Tonning 


Tt e xtile 


Where conditions require a cement of unusual 
strength and high resistance to abrasion, con- 
sider these Penn Salt resin cements: Asplit, for 
conditions always acid . . . Causplit, for alternate 
acid and alkaline conditions. These are easy to 
handle and will withstand a wide range of cor- 
rosive conditions up to 350 degrees F. 


* * * 


At your service, without obligation, is the long 
experience of our engineers in handling acids and 
alkalis in our own plants. Write fully. Or if you 
prefer, use the coupon. 


OCTOBER, 1942 


proof construction. Wartime pressure for the utmost in production 







Wartime needs demand time-saving wherever possible in acid- 





means that corrosion-resistant construction must stand up. Penchlor 
Acid-Proof Cement meets both these requirements with a record of 
proved performance. 

With Penchlor Acid-Proof Cement you can get brick-lined equipment 
into service without delay because this tough, long-lasting sodium sili- 


cate cement offers these advantages: Quick-setting and self-harden- 


ing—easily handled—no heating required—no drying delays—no 
acid treatment. 

Continuous production is possible because Penchlor Acid-Proof 
Cement has proved itself in years of uninterrupted service. Great 
strength and minimum porosity reduce repairs to a minimum. The 
mortar set is permanent. There is less shrinkage with Penchlor Acid- 
Proof Cement. It is steam and water resistant. It adheres well to a 
wide variety of construction materials. 


\2) PENNSYLVANIA SALT 


iad av PE De” 2° * alae 


1000 WIDENER BUILDING « PHILADELPHIA 
New York « Chicago « St. Lovis ¢ Pittsburgh * Wyandotte * Tacoma 


PENNSYLVANIA SALT MANUFACTURING COMPANY 
Dept. MA, 1000 Widener Bidg., Philadelphia, Po. 


1 would like to have a free copy of your new booklet No. 6 on Penchlor Acid-Proof Cement. 
NAME___ 
COMPANY__ 


ADDRESS_ 
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Cores for the inside of the shell are set 
in the drag with the pouring-gate core For — 
in the center. The cope serves only to a 
house the feeders. Metal is poured into 


the sprue and flows into the gates which 
are connected to 4 feeders. Pouring is done 
directly from big bottom-pour ladles. fi 


Cores are made from new sand mill, 
core oil or dry binder and cereal. The 
baking time is Y% hr. at 450 deg. F. and 
A “triple heat treatment’’ is given the 
shells in radiant-tube-type furnace with a 
series of gas-fired, hairpin shaped tubes INC RE A SED 
located above and below the hearth. The 
purpose of heat treatment is to break up 
the as-cast crystalline grain structure and PRODUCTI ON 
produce one with maximum amount of 


ferrite so as to give the ductility speci- 























fied. . 
Shells are then tumbled, shot-blasted in- Inves tigate 
: side and nose-pressed in a hydraulic press, 
ECONOMY in metal so that machining chuck can have a smooth 
waste is essential now— surface to grip. @ Lunke-Rite—an extremely ef- 
. —J. B. Nealey, The Iron Age, i xothermic owdered 
becomes more vital each Vol yi $0, Aug 13, 1942, pp Pn fective e » P 


d for the control of pip- 
day! You can save by PBs apy toe ee 


ing in steel ingots poured with or 
producing drosses and | without, hot tops; and in steel 


skimmings racticall lron and the Open-Hearth castings. It increases ingot yield 
di 4 | Condensed from “Steel” | considerably. The additional heat 
metal-free through created has a beneficial effect on 


Pig iron and scrap have always been quality of steel by reducing rate 








ai sti ‘ i i ter section of 
Pa major constituents of the open-hearth | of cooling in cen ( . 
£4 wthyHee) charge. Variation in the amounts of ingot. pen on "| especially i 4 
iron have a profound effect upon the en- portant for large forging ingots; 
MELTING PRACTICE tire steel-making practice. During the its tendency being to eliminate 
past year or so, steelmakers have been internal cracks.—Also used for 
forced to increase their iron charge in fitting ladle stopper Into nozz!e; 
ALLOY FOSECO the open-hearth because of the current —as cover on steel in ladle wh: re 
scrap shortage. The intention here is to duplexing or reladling is pr:c- 
point out to some extent how this ticed;—as cover on hot me‘al 
ALUMINUM USE) COVERAL change of practice affects the industry. being transported a distance fr m 
[The authors here discuss scrap ex- blast furnaces ;—ete. 
CUPR ports, scrap collection and circulating scrap | . 
BRASS USE] iT revealing a gradually accumulating short- | @ Rite-Melt Cleanser— p ut n 
. age. } furnace during charging or in 
cong CUPRIT It can readily be appreciated that a | ladle. 
g use) OR scrap shortage produces a major produc- : 
COPPER J CUPREX tion crisis, with a war going on. With bd Rite-Sulphur Reducer—put in 
a diminishing circulating scrap market and ladle. 


NIGKEL ALLOYS CUPR an economic end point of collectable scrap 
USE] EX not too far out of sight, it becomes ap- | @ Rite-Stool Protector— put on 





ALUM. BZE } groin pene " done immediately. center of stool. 
MANG. BZE ALBRAL uilding more Diast furnaces is no sim- s 
B USE) ple answer to the problem. Plates, struc- | © Rite-Moldcote—can be easily 
SILICON BZE J tural and fabricated shapes, castings and sprayed and is economical to use. 
forgings must be made from the present 
IRON steel supply for the construction of these 





AO ee ee ie es aoe: | CONRAD WOLFF, DR.- lam 


merous motors and quantities of piping 














i al ad ial , : and wiring must also be supplied. Nor The Rite-Products Company 
— tron to meta’ savings s=eel | does the list end with the furnace alone. : 

that alone pay for their use, = 7 Irvington, N. J. 

FOSECO products make im- Increased open-hearth tonnage, addi- | P. O. Box 448 N k, N. J 

proved castings! tional hot and cold mill capacity and final- | ite 0 - « « Newark, N. } 

. ly the finishing capacity for war produc- 

WRITE for ce details, tion contribute to the ramifications of the | Additional Products: 

generous samples; or 

— 125-Ib. drum on Change in Iron Practice . Rite-Tonerde 

hh nae _ Increased iron capacity has a consider- Finest levigated alumina 

and . able effect on steelmaking. American prac- Green-Rouge Polish 


tice has been built up on a 60:40 charge ; ; : 
in the open-hearth, that is: 60 per cent Levigated Chromic oxide 


FOUNDRY SERVICES steel scrap and 40 per cent iron, 5 per Mild Polish | 

















< > INC. cent of which has been cold pig or iron Levigated tin oxide 
scrap. With decreasing amounts of iron | 
a 200 Madison Ave. and steel scrap available operators are Sharp Polish | 
New York, N. Y. forced to continually raise the iron con- Levigated cerium oxide | 








tent of the charge until open-hearth shops 
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695 PLASTIC 
PACKED 
PY teltl|+ hee SPOUT LINING 
4" STEEL 
PIPE 























A steel pi; ¢ set in 695 Plastic forms an electric furnace tap 
hole whic’) helps to eliminate slag inclusions in the ladle. 







695, a plastic high-magnesia refractory especially designed 
for open hearth tap holes and spout linings, is equally valu- 
able in electric furnace practice. 






bry NEFER~ Dead-burned dolo- RAMUS An air-setting, time-savin 
auintenn hearth and slag line basic ceientesy toe ramme 
eunee hearths and cold repairs in open 
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BASIC HEARTH 
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ite for maintenance. 
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695 PLASTIO-stron Seo 
refractory for hot and Giasepabe 



















hearth and electric furnaces. 


GUNMIMA basic refractory with 
chemical bond, sized for use with 
a cement gun. 


HEARTH PATCHK-For deep hole 
eye eny and other quick repairs 
n the basic open bearth. 

RAW DOLOMITRWashed open 


hearth dolomite in rice size and 
standard §-inch. 


REFRACTORIES 


cers. 
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®@“We have a mean problem keeping slag inclusions 
out of the ladle,” an electric furnace superintendent 


remarked to a Basic Refractories Field Engineer. 


This Basic Engineer made a suggestion: “Why 
not replace that wide, open arch above the spout 
with a small tap hole similar to an open hearth tap 
hole? Then as the furnace tilts for pouring, the slag 
line will rise quickly above the outlet, and the steel 


can be poured with minimum danger of inclusions.” 


The idea sounded so good that the electric furnaces 
in this plant were changed immediately. The job was 
easy and took little time. The arch was bricked up 
and a 4” steel pipe set in, bedded all around with 
three inches of 695 Plastic. The spout also was lined 
with 695, and the bottom made flat and smooth 


directly under the tap hole to insure good drainage. 


This simple change eliminated a source of slag 
inclusions and made it easy to hold an even flow of 
steel. Use of 695 Plastic insured long life for the tap 
hole and spout, because its extreme refractoriness 


resists the cutting action of steel and slag. 


Basic Engineers are practical steel men, experi- 
enced in both electric furnace and open hearth 
practice. They are your refractories service men, 


ready to help you apply good refractories to maxi- 


mum steel production for war. 
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REFRACTORIES 
INCORPORATED 


FORMERLY BASIC DOLOMITE, inc 
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may well expect to operate on 70 to 75 
per cent iron. Operating, mechanical, and 
metallurgical difficulties can be expected 
from this change of practice. 

Once in the furnace, the increased iron 
content causes an increase in the lime- 
stone required for fluxing its impurities. 

Slag control will assist in the oxida- 
tion of carbon, manganese, phosphorus and 
silicon but 85 per cent of this oxidation 
is carried out by the reduction of lump 
ore or roll scale. 

Increase in slag constituents will result 
in much greater slag volume which in turn 
will float on the bath in a deeper layer, 
requiring more fuel to penetrate the thick 
blanket and will require increased or en- 
tirely new facilities for its disposal. 

In brief, the changes in practice from 
10 to 75 per cent iron in the charge will 
result in approximately the following in- 
creases in raw materials for steelmaking: 

Raw Materials Tons per Year 
Scale and ore ..... AP PS Ae 7,500,000 


Limestone (or lime as CaQO)...... 2,700,000 
Fe Se 225,600 
EE 605642484 3% obi atheus'oas 90,000 


Furnace Practice 


Present equipment consists to a large 
extent of stationary open-hearth furnaces 
which are not too adaptable to high- 
iron practice. Tilting furnaces are much 
more adapted to high-iron heats. While 
the change in iron content presents many 


difficulties, none of them are insurmount- 
able. 


On the other hand there are a num- 
ber of methods for beneficiating or puri- 
fying the hot-iron constituent of the charge 
before pouring the metal into the open- 
hearth furnace and these are of substantial 
benefit in shortening steelmaking time and 
thus increasing ingot production. 

Molten non-bessemer irons of moderate 
silicon content can be converted in acid bes- 
semer vessels to a molten material of 
about the same composition as steel scrap. 
This material is suitable for charging into 
open-hearth furnaces either as cold scrap 
or as a molten charge. If charged in the 
molten state into large basic open-hearth 
furnaces of the tilting type, in which, 
after each tapping, a quantity of refined 
metal is retained, the metal may be re- 
fined and brought to a specified compo- 
sition. Heats yielding 100 tons of steel 
ingots may be tapped from such fur 
naces in from 24 to 3 hrs. 

The quality of duplex steel has been 
the subject of a great deal of controversy. 
As steel for common purposes it passes 
the tests, meets all ordinary specifications 
and is satisfactory in service. For certain 
specific purposes, however, particularly 
those involving severe treatment in fabri- 
cation and manufacturing operations or in 
service, it exhibits peculiarities resembling 
in some measure those of bessemer steel 
which render the latter unfit for certain 
services. 

High-iron practice has the advantage of 
converting the additional 7,500,000 tons of 
ore used in the open-hearth directly to 
3,500,000 tons of steel. This ore other- 


wise would have to be processed by the 
blast furnaces. 

A modification of the duplex process 
has been practiced for the past 2 yrs. 
at a large Pittsburgh open-hearth shop. 
Here hot iron has been blown down to 
mild or soft steel and cast into ingot molds, 
Stripped ingots are charged into the open. 
hearth as soon as possible to save sensible 
heat. 


Ore and Hot Metal Processes 


Up to a 60 per cent iron charge, the 
basic open-hearth process may be operated 
successfully along conventional lines. 
Reasonably good steel can be so produced 
and except for the effect of a larger quan- 
tity of eliminated metalloids originating 
from such large amounts of pig iron, dif- 
fers little from steel made from the so. 
called “trade heat’’ charge of 50 per cent 
iron, 

When the charge contains a larger pro- 
portion of pig iron than about 60 per 
cent, special methods must be employed in 
the elimination of the metalloids. Two 
distinct processes have been employed in 
the United States for working high-iron 
heats. These processes are designed to 
control the reactions and modify their 
physical effects in the furnace. 

The first, based on the Talbot process, 
is carried out in large furnaces of the tilt- 
ing type in which the heat is built up 
upon a residuum of refined metal by the 
addition, in increments, of the molten pig 
iron with sufficient iron oxide and lime 
with each increment for the satisfaction 

























Floor-mounted, cylindrical shell, 
Type 20 Heroult Furnace for the 
production of stainless steel. An 
all-welded unit designed for charg- 
ing with an open-hearth charging 
machine, equipped with rocker 
type tilting mechanism, and em- 
bodying all latest improvements. 
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Baltimore + Boston 





ELECTRIC FURNACES 


MERICAN BRIDGE Heroult Electric Fur- 
naces now embody novel and distinctive fea- 
tures—the result of constant striving to perfect the 
most modern and economical tool for efficient me! t- 
ing and refining of iron and steel for castings, high 
grade alloy, tool and stainless steels. 

Dependent on size and operating requirements, 
they are adaptable to hand, chute, machine or 
drop-bottom bucket charging. Capacity ratings 
range from 2 to 100 tons. 

Why not avail yourself of the technical knowl- 
edge and wide practical experience of our furnace 
specialists for your specific requirements. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 


* Chicago * Cincinnati - Cleveland - Denver 

Detroit + Duluth - Minneapolis * New York - Philadelphia * St. Lovis 

Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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FOR THE HEAT 
OF WAR PRODUCTION 


Use Refractory and Heat-Resistant 
Concrete made with LUMNITE 





N THE FURNACES, ovens and kilns of industry, Refractory 

Concrete, made with LUMNITE, confines and saves the heat 
that forges the instruments of war. It’s in furnace walls, linings, 
and arches ... in the arches of annealers and stress-relieving 
furnaces ... the doors of foundry ovens and the tops of anneal- 
ing cars... in door linings, ducts and flues of coke plants. 


Time is being saved by using Refractory Concrete for con- 
struction and maintenance in a great variety of furnaces—from 
too!-shop tempering units to mammoth blast furnaces. Refrac- 
tory Insulating Concrete is helping to meet the critical need 


for insulating refractories, 


Our service forces are helping war plants make the most 
efficient use of LUMNITE. We will be glad to give you all 
available information on its application to your needs. The 
Atlas Lumnite Cement Company (United States Steel Corpora- 
tion Subsidiary), Dept. M, Chrysler Bldg., New York City. 


In this coke plant waste-heat 
flues and base slab for ovens 
are built with LUMNITE 
Heat - Resistant Concrete. 
This saved material and 
construction time. 


In car-type annealers 
smooth, jointless, one-piece 
tops of Refractory Con- 
crete, are saving money and 
man-hours with their long, 
uninterrupted service. 
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Tempering furnace lined with Refractory 
Concrete. This same plant uses LUMNITE 
in gas-fired boilers, the blacksmith shop 
heating furnace, and for a variety of special 
precast shapes. One installation leads to 
others because of economy in first cost and 
low maintenance records. 





























LUMNITE USES IN BLAST FURNACES 












LININGS FOR 
OOWNCOMERS 
OUST CATCHERS 
GAS WASHERS 
MOT BLAST MAINS 






GROUTING ANO BACKING - UP 
WEARING PLATES 






INSULATION FOR ABOVE 






MORTAR FOR 
LAYING UP BRICK in 
WWALL AND TOP INWALL 
SETTING WEARING PLATES 
SETTING AND BACKING - UP 
“EARTH BANOS AND PLATES 










SEALING TOP CHARGE 
FOR REPAIR 









PRESSURE GROUTING 
OF WOT SPOTS 





INSULATION « 


PATCH WORK 





SOOSE NECK LINING “ 
TUYERE UINING 
ALSO INSULATION 
FLOOR 








COOLER PLATE GROUT 


/TRUCTURAL 
GROUT \ 












FOUNDATION 
PAD 












20 uses of LUMNITE in blast furnaces are in- 
dicated in this diagram. Major steel com- 
panies use Refractory Concrete to avoid 
delays in maintaining and reconditioning 
blast furnaces and auxiliaries. Free bulletin 
tells about many different installations. 











of the products of its refinement. After 
the heat is built up to the desired amount 
it 1s finished and tapped, leaving a resi- 
due of refined metal for the next heat. 
Deoxidizing and alloying materials are 
added to the ladle to avoid waste. 

The second, the Monel process, may be 
carried out in stationary furnaces. A large 
part of the iron oxide is charged with the 
limestone or lime and covered by the scrap 
and cold pig iron. As the lime comes up, 
the reactions proceed with moderate activ- 
ity. In this type of heat all of the steel 
is tapped out; if desired, additions may 
be made before tapping. 

In both of the foregoing processes it is 
dificult to remove completely the larger 


amount of oxides produced in refining the 
pig iron. Nitrogen, however, is not in- 
troduced into the metal as it is in 
processes that include bessemerization. 

Of the processes at present employed 
in the United States in the production of 
steel from charges that comprise a large 
percentage of pig iron, each results in 
steel having certain deleterious character- 
istics. The acid-bessemer and duplex 
steels contain more nitrogen and oxides, 
and the Talbot and Monel steels more 
oxides than steel made by the scrap-iron 
process in basic open-hearth furnaces. In 
the case of bessemer steel the detrimental 
effects of the oxides and of nitrogen are 
increased by the presence of phosphorus. 











“FITCH” RECUPERATORS 
FOR NON-REVERSING 
OPEN HEARTH 
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Why reverse now that a proven recuperaior is available. 


PLAINFIELD NATIONAL BANK BLDG. 


PLAINFIELD, NEW JERSEY 
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Metallurgical Considerations 


Calculation of the metaliurgy of active 
mixer processing as applied to pig iron 
produced in the United States and based on 
data from English practice, is given in a 
table. 

Usually the reductions in the percent. 
ages of the metalloids from pig iron to 
mixer metal are accomplished partly by 
oxidation and partly by dilution with steel] 
scrap. For instance, the carbon is re. 
duced largely through dilution; the sili. 
con and manganese largely by oxidation; 
while the sulphur and phosphorus reduc. 
tions, the former by combination with slags 
and the latter less than half by dilution 
and the balance by oxidation, occur due to 
the presence of the basic mixer slag. 

The active mixer can be operated in 
such a manner that the processed metal 
drawn from it has a uniform composition 
from ladle to ladle. This should be of 
considerable help to the open-hearth melter 
enabling him to avoid irregularities which 
result in longer heat time, more bottom 
repairs and poor quality of product. Also 
the early removal of excess amounts of the 
metalloids gives the metal a chance to clear 
itself of the products of the oxidations. 

Metal processed in the active mixer has 
a higher temperature than that of molten 
pig iron, usually by about 150 deg. F, 
This elevation of temperature is accom- 
plished in the mixer by the use of a com- 
paratively small amount of fuel. To raise 
the temperature of a corresponding amount 
of metal in an open-hearth furnace would 
require considerably more fuel because of 
the higher general temperature of the «pen- 
hearth. Furthermore, the temperatu'c of 
the processed metal entering the open-!:carth 
furnace may be kept uniform from ladle 
to ladle. 


Advantages of Processed Metal 

By processing pig iron before ch:-ging 
it into open-hearths, ingots can be made 
from high-iron charges that are superior 
in quality to those produced by any of 
the processes that are or have been in 
use in the United States for making steel 
from such charges, and, with the single 
exception of the acid-bessemer stee!, at a 
competitive cost. 

A comparison of the estimated costs of 
ingots made from “trade heat’ charges 
by the use of the active mixer and by 
the conventional open-hearth practice in- 
dicates a difference of about $1.00 per ton 
in favor of the active mixer practice. 
Steel of equally good quality should re- 
sult from either practice. 

The capital cost of an open-hearth plant 
including active mixers is only about 83 
per cent as great as that of a conventional 
open-hearth plant of the same capacity. 
Eight conventional furnaces may be te 
placed by six furnaces and one active 
mixer, 

The problems of the blast furnace = 
erator should be greatly simplified by 
introduction into the steel plant of active 
mixers. He would not be required to 
produce iron low both in silicon 4 
sulphur, but rather to control the sulphur 
alone. ‘This should result in fewer off- 


casts and less general trouble. 
—W. C. Buell, Jr., J. R. Miller & 
H. W. Potter, Steel, Vol. 111, 
Aug. 17, 1942, pp. 78-82, 100-104. 
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truline 
binder 
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twice as many cores every shift 


from the ovens you Now have 


It’s not easy to get new core ovens installed 
in a hurry today. So, if you want to turn out more 
cores, one quick, easy way is to start using Truline 
Binder. 

With Truline in your core room you'll produce 
more cores on every shift with the ovens you now 
have—maybe twice asmany. That’s because Truline- 
bonded cores bake in much less time. And if you 
have conveyor-ovens, Truline will cut out at least 
one of the extra trips through, for large cores. 

When it comes to knock-out of cores and cleaning 


NAVAL 


sTOoORE S 


castings Truline will save your time, too. It burns 
out fast, so that sometimes the cleaning job only 
takes a half to 24rds as long. 

Truline Binder is cutting costs and boosting 
output in foundries producing steel, grey iron, 
malleable, and nonferrous castings. It may do it 
for you. To find out more about it, why not talk it 
over with the Truline service man. Just clip the 
coupon to your letterhead and mail it today. We'll 


see that you get the dope. 


DEPARTMENT 


HERCULES POWDER, COMPANY 


INCORPORATED 


907 MARKET STREET ° 


WILMINGTON, DELAWARE 
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Please send [ ] sample | | information on how to use Truline TOE ee et ae 
' (state type of work and kind of metal cast) 
acs emacs 27 ene asic ee. gs ta) ee a, | ee 

; 

, Name | a ee 
| Company Title ‘= 

: Address City. State__ 
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Hardness Decrease in Rolling 


Condensed from "Journal of Research, Na- 
tional Bureau of Standards’ 


A study was made to determine the in- 
fluence of cold-rolling on the hardness 
properties of the surface layer of annealed 
0.34 per cent carbon steel plate, initially 
surface-finished by three different methods 
—grinding, buffing, and metallographic 
polishing 

The test surface of the specimens used 
for most of the work was essentially free 
of surface decarburization. However, the 
metal adjacent to the corresponding surface 
of one series of specimens tested was de- 
carburized to a depth of 0.01 to 0.02 in. 


Hardness tests were made on the specimens 
before and after rolling, with an elongated 
pyramidal-diamond (Knoop) indenter un- 
der loads of 50, 100, 200, 500, 1000 and 
2000 grams, respectively. Hardness tests 
also were made on the same specimens with 
the Rockwell superficial hardness tester, by 
using a 15-kg. load on a 1/16-in. steel-ball 
indenter. 

The experimental data show that the 
Knoop hardness number of the surface 
layer of the steel, distinguished from the 
underlying metal, was lower after cold-roll- 
ing reductions of 1 and 2 per cent than it 
was prior to rolling. Within the limita- 
tions of the tests, the results suggested that 
the most significant hardness decreases 


HAUSFELD 


METAL MELTING 
FURNACES 


5m 
™ ’ 


1»»MAKE COKE PIT 
FURNACES OBSOLETE 


The battery of Hausfeld stationary type Crucible furnaces 


shown above is one of many recently made in brass foundries 


formerly operating coke pit furnaces. 


Burning gas or oil, each furnace is a self-contained, inde- 


pendent unit, individually controlled by its own motor and 


blower. Each furnace may be used for melting a different 


mix, brass, bronze or other copper alloy. All furnaces may 


be operated at once, or any one may be shut off at will, 


with immediate saving of fuel. 


The superior flexibility of Hausfeld Furnaces is due both 
to perfect combustion and to. mechanical construction. 


Crucibles and linings last longer; metal losses are minimized: 


melting time is reduced; output is increased and costs are cut. 


Types and sizes for all non-ferrous 


metals, tested before 


shipment. 


The Campbell -Hausfeld Co. 


200-220 MOORE ST. 





HARRISON, OHIO 





which accompanied the lighter degrees of 
rolling (1 and 2 per cent reductions) oc- 
curred in a layer less than 0.0003 in. in 
thickness. 

The results obtained with the Rockwell 
superficial tester in no case revealed a lower 
indentation hardness for the specimens after 
cold-rolling than was obtained prior to 
rolling. In this respect the results ob 
tained with the Knoop indenter under loads 
of 1000 grams (1 kg.) and 2000 grams 
(2 kgs.), respectively, were comparable. 
The test data suggest that the indentation 
hardness of the surface layer of the steel 
in the pre-rolled and rolled conditions was 
influenced by the’ nature of the initial sur 
face-finishing treatment. 

Harry K. Herschman, J. Res., National Bur 


Standards, Vol. 29, July 1942, pp 


Making Alloy Cast Irons 
Condensed from "The Foundry’ 


The most obvious method of economiz 
ing on the use of aHMoying elements is to 
adjust the base iron composition to pro 
duce as closely as possible the desired 
structure. Such practice requires a thar- 
ough knowledge of the effects of the al 
loying elements. 

Secondly, in the absence of alloys the 
structure can be controlled by bare an 
sis for only one section or by the « 
ing rate. Therefore it must be known 
which section of the casting is the must 
important. Also base iron analyses «re 
determined to a great extent by the n 
ing unit. 

Although low carbon irons have a c.f 
nite place in industry, it has been fo: ad 
that requirements can be met as well, or 
even better, by making higher carbon i: \ns 
and adjusting the silicon content to con: rol 
the structure. Cast iron of 3.00 per «cnt 
total C is satisfactory for even heavy .ec- 


tions if the silicon is low. But low silicon 
irons are susceptible to variations in coo! .ng 
rates. For this reason it has been common 


practice to use higher silicon. Thi 
duces physical properties and causes porvs- 
ity. 
To eliminate this, close control © ver 
cupola and molding practice is required. 
Cupola control eliminates variations in 
chemical analyses so as to guard against un- 
due chill. Wet sand, improper gating, 
etc. also cause chill. 

The effects of sulphur, manganese and 
phosphorus also affect alloying economy 
if not held within proper limits. Sulphur 
should be below 0.12 per cent, manganese 
between 0.60 to 0.90 per cent. If the sul- 
phur is between 0.04 to 0.06 per cent, 
manganese may be as low as 0.40 per cent. 
Phosphorus over 0.18 per cent causes 
shrinkage. Variations in chill depth, 
graphitic distribution and structure exist in 
irons of approximately the same analyses. 
They can be reduced by proper ladle addi- 
tions. These variables are discernible by 
microscopic examination. 

Modified structures are apparently aggra- 
vated by: (1) Excessive superheating over 
and above a given temperature for each type 
of furnace charge; (2) low carbon; (3) 
high percentage of steel; (4) low pouring 
temperature; (5) time at elevated tem- 
perature: and (6) rapid cooling. Modi- 
fication also is thought to be affected by 
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CAN THESE UNIQUE 
REFRACTORIES 
HELP YOU? 





Coornart* Electrocast Products are high-duty re- 
fractory materials of low porosity (less than 1% ). They 
are made by melting refractory oxides in electric fur- 


naces, and casting into finished shapes. 


Although Corhart Electrocast Products are not adaptable 
to every refractory usage, there are several in which 
these Products are unusually successful. Some entire 
industries, for instance, have practically standardized on 


Corhart. 


If you feel the need for a better refractory (perhaps for 
fortifying vulnerable spots in your heat or electrolytic 


process) we would welcome an opportunity to tell you 





more about Corhart Electrocast Products. Address: Cor- 
hart Refractories Co., Incorporated, 16th and Lee 
Streets, Louisville, Ky. 
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wet or green ladles, scale or iron oxide 
on the ladle lips and by mold condition. 

There are a number of theories used to 
explain action of ladle addition alloys. 
The three most widely accepted ones are: 
(1) Graphite nuclei theory which assumes 
that a ladle addition causes a seeding ef- 
fect by furnishing submicroscopic nuclei of 
graphite for flakes to grow upon; (2) the 
silicate slime theory. This is similar to the 
first except that it assumes slime refractory 
particles which serve as nuclei for graphite 
crystallization; and (3) the degasification 
theory, based on the known change in 
the solubility of gas in molten iron with 
changing temperature. 


The exact eftect of any given ladle ad- 
dition depends on the condition of the base 
iron and on the composition of the mate- 
rial added. Ladle treatment tends to elim- 
inate any fluctuation in properties and chill 
by reducing or eliminating a tendency to 
modification. In this way it increases the 
average physical properties and reduces 
variations in such properties. 

Although ladle addition materials have 
same general effect, they differ in compo- 
sition and type. The graphitizing type 
of additions are suitable for applications 
requiring reduction in Brinell hardness and 
chill. An excess of graphitizing additions 
will cause shrink cavity, blow holes or 
porosity. Small amounts of vanadium and 
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titanium reduce the chill when used as 
ladle additions in spite of being strong 
carbide stabilizers. 


—R. G. McElwee and T. E. Barlow, Foundry, 
Vol. 70, June 1942, pp. 54-55, 141-146, 


Cupola Blast Control 


Condensed from “Institute 
of British Foundrymen’’ 


A working theory of the cupola must 
depend on a complete understanding of 
the reactions taking place during melting. 
Because of the large number of variables 
concerned, because the speed of cupola 
melting is too great to allow many of the 
possible reactions to proceed to equilibrium, 
and because our means of observing the 
procedure of high temperature reactions are 
rather limited, such a theory has not yet 
been worked out. However, a study of the 
chemical and physica! properties of the raw 
materials and products of the cupola allows 
certain conclusions to be made in the effort 
to develop the cupola into the precise melt- 
ing tool we may expect of the future. 


Certain Standards Necessary 


To obtain uniform temperature and 
melting rate in the cupola, it is necessary 
to standardize: (1) The quantity and qual- 
ity of the coke and metal charges; (2) the 
ratio of oxygen in the air blast to carbon 
in the coke; and (3) the conditions under 
which the oxygen and carbon are brousht 
together. 

The latter condition depends on the 
amount of surface of coke exposed to the 
air, the velocity of the air, and secon ‘yy 
reactions and catalysts that affect the ate 
and degree of completion of the reac ion 
between oxygen and carbon. 

In the foundry, these conditions ay 
be considered constant and neglected w en: 
(1) Coke size, porosity, and chemica! an- 
alysis are held reasonably constant; in « ‘her 
words, when a satisfactory coke is bc ght 
from a dealer who can be relied upo. to 
supply coke with uniform chemical and 
physical properties. (2) The melting cone 
and tuyere ratios are held constan'. or 
when the melting zone is patched to cor- 
rect size after each heat with a grace of 
refractory that will not burn away exces- 
sively, and when the tuyeres are kept free 
of slag. (3) Charging practice is uniform 
and no excessively large or very fine mate- 
rial is charged, #.e., there should be no 
bridging (hand-ups) or_,dfnnelling of 
charges. (4) Uniform kind and quality of 
flux is used, slagging is satisfactory, and 
no large amount of air escapes through the 
slag hole. 


Coke-to-Metal Ratio 


The coke-to-metal ratio that gives the 
best results may be found by experiment 
for a given coke and a certain metal 
charge Any change in coke quality or size 
or change in metal mix will require @ 
change in coke ratio for optimum results. 
For example, an increase of steel in the 
mix, or the use of large pieces of iron 
scrap, will require more coke for melting. 

When all other factors have been taken 
into account, the efficiency of cupola melt- 
ing will be largely dependent on the oxy- 
gen-to-carbon ratio. Performance of a pat- 
ticular cupola as judged by quality and 
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. ». Armstrong’s Lightweight 
Refractories help you to 
meet specifications 


HE quality of finished work as 

well as the costs and speed of 
production often depend on how ac- 
curately processing temperatures 
are controlled. That’s why it’s vi- 
tally important for precision heat- 
treating equipment to be insulated 
with dependable refractories. 

Armstrong's Insulating Fire Brick 
have proved their dependability by 
more than 27 years of use in the 
high temperature field. You get 
close heat control with these brick 
because of their high insulating effi- 
ciency, their uniformity, and their 
accurate sizing—all qualities which 
help assure a heat-tight furnace. 

There are five types of efficient 
Armstrong's Lightweight Refrac- 
tories available for varied services 
at temperature maximums from 
1600°F. to 2600°F. All are light in 
weight and have low heat storage, 
aiding quick heating and cooling. 
They rate high in physical strength, 
spalling resistance, and have ample 
refractoriness for the use intended. 
Armstrong’s Brick are strong and 
arrive on the job in good condition. 
They lay up quickly and standard 
sizes can be easily cut, notched, and 
grooved with saw or rasp. 

Why not get full facts now about 
Armstrong’s high temperature line? 
Armstrong’s engineers will be glad 
to help you choose the right brick, 
the right cement, and best method 
of application for your heat treat- 
ing equipment. Write today to 
Armstrong Cork Company, I[n- 

sulating Refractories De- 
g Controlled Atmosphere Furnace used for heat treating small parts and tools. This precision work requires 


used ; partment, y22 Concord 
nperaturea accurately controlled. Efficient Armstrong’s Refractories keep exact temperatures throughout the 


“ : > ‘ <¢ . . » ‘ 
- Many Lindberg furnaces of all types and in sizes from the one illustrated above to large car bottom units Stre et, Lancaste - Pa. 
are insulated with Armstrong's Insulating Fire Brick for efficient operation and lasting dependable service. 
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temperature of metal at the spout, melting 
losses, and economy of coke consumption, 
is most satisfactory when a certain critical 
quantity of oxygen is supplied to burn the 
coke. 

This quantity may be found by experi- 
ment, provided the operator can measure 
and control the amount of oxygen blown 
into the cupola for a given amount of 
coke. To determine it, one should first ex- 
amine all losses of air in the entire blast 
system. Any serious and variable loss of 
air beyond the point of measurement of 
air blast will invalidate any readings ob- 





tained. One should then examine the 
method of measuring the air. A pressure 
gage gives valuable information about the 


conditions inside the cupola, but is of no 
use in determining the amount of air 
blown into the cupola. 

A differential gage of the usual Pitot or 
orifice type will give the relative volume 
of air, and if correctly installed and cali- 
brated, will come close to the actual cubic 


feet per minute. There are several air 
weight-type gages on the market that com- 
pensate for changes in atmospheric tem- 
perature and pressure and, excepting the 
single factor of humidity, give automati- 
cally a constant weight of oxygen. 
Quantity of Moisture a Factor 

The amount of moisture in the air also 


has an effect on the oxygen-to-carbon ratio. 
Compared with the effects of temperature 
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FOR 





IMMEDIATE 





FALLS MANGANESE COPPER, (All Grades) 
FALLS SILICON COPPER, (All Grades) 
FALLS PHOSPHOR COPPER, (10% or 15% Shot or Waffles) 


FALLS MANGANESE BRONZE HARDENERS, (to meet every 


requirement ) 


FALLS ALUMINUM BRONZE HARDENERS, (to meet every | 


requirement) 


FALLS SILICON ALUMINUM 50/50 


FALLS COPPER ALUMINUM 50/5040/60-20/80 


FALLS COPPER NICKEL 50/50 


FALLS Ne, 25 ALLOY, (a new densifier for Brass or Bronze) 


FALLS NICKEL ALUMINUM 20/80 
FALLS TITANIUM ALUMINUM, 5% 


Aluminum castings) 


FALLS FERRO ALUMINUM 50/50, and other percentages 
FALLS MANGANESE ALUMINUM 25/75, and other percentages | 
FALLS No. 11 ALLOY, (produces Copper Castings with high 


conductivity ) 


FALLS No. 14 ALLOY, (makes castings leak proof) 

FALLS No, 15 ALLOY, (a deoxidizer for Nickel Silver and Monel) 
FALLS No. 26 ALLOY, (makes solid Aluminum Bronze castings) 
FALLS No. 55 ALLOY, (to make perfect Red Brass castings) 
FALLS ELECTROLYTIC COPPER SHOT, (for Gray Iron, Malleable, 


and Steel) 


We solicit your inquiries for these or any other alloys. We carry over 
three hundred alloys in stock for immediate shipment, and have an 
annual capacity of 36,000,000 pounds. 


America’s Largest Producer of Alloys 


NIAGARA FALLS SMELTING & 


Office, Laboratory and Works 
Buffalo, New York 
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and pressure, the influence of moisture jis 
minor. Some foundries, however, are trou- 
bled with changes in atmospheric humidity, 
A few of these have installed air condi- 
tioners to ensure a constant moisture con- 
tent in the air blown into their cupolas. 

One foundry corrected for the amount of 
carbon required to dissociate the moisture 
in the blast by adding extra coke on days 
when the humidity was high. Coke to 
supply heat for the endothermic reaction 
and to heat the moisture in the air to re. 
action temperature was not taken into ac. 
count. 

Every foundry interested in maintaining 
quality and economy in connection with 
cupola melting practice should base air 
blast supply on a constant weight of oxy- 
gen. Supervision and control equipment for 
making the temperature-pressure correction, 
as outlined above, will prove an economi- 
cal investment. Many foundry manuals 
give instructions for installing home-made 
volume meters, and the cost of a barometer 
and thermometer is nominal. 

Where a critical type of casting is made, 
and where intelligent supervision and close 
control are available, compensation for hu- 
midity changes should also be made. 

[Three charts in the original paper vive 
data in calculating the percentage of a nor- 
mal blast, on determining the humidity for 
blast conditions, and on the total amount of 
coke necessary to compensate all facto;; — 


Editor) 


S. A. Herres & C. H. Lorig, Inst. B):tish 
Foundrymen, Paper No. 749, pp. 12. 


Practical Effects of Melt Conditions 
Condensed from “The Foundry 


The first step in controlling chang.s in 


molten metal is to know the factors » hich 
influence these changes. Quantiti. of 
gas in metal cause shrinks, draws and 
porosity. Nitrogen, hydrogen and rbon 
monoxide are frequently present in n ctals. 

The most common source of hydrogen 
in a furnace not using oil or gas, is mois- 


ture in the air. Carbon monoxide is pres- 
ent in all furnaces and may be present 
in iron or steel from dissolved oxide 

Another source of gas is that developed 
from moisture, sea coal facing or binder 
in the mold surfaces next to the metal. 
Considerable gas can be removed by a ladle 
addition of cold metal shot. 

Removal of gas can be aided by: (1) 
Pouring the metal hot enough to permit 
excess gas to bubble out of the mold cavity; 
and (2) careful placing of vent and feed 
risers so that the last metal to freeze is 
in the riser, which will tend to draw the 
gases from the casting. 

Silicates, oxides, sulphides, etc. in €& 
cessive amounts cause flaws and hot short 
ness, and impair physical properties. Sili- 
cates separate from the metal with the hot 
fluid metal and slag. Oxides are removed 
by deoxidation just before pouring. 

It is important not to deoxidize too long 
before pouring, so that the hydrogen is not 
absorbed by the metal in the furnace. Sul 
phides are made ineffective by the presence 
of adequate manganese sulphides instead 
iron sulphides. Gases and solid inclusions 
are better removed from the mold when the 
metal is hot. 
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Steel and tron 


Steel at high temperature readily absorbs 
gases. They may be reduced by melting 
under oxidizing conditions. After melt- 
down, the heat should be brought up to 
temperature rapidly. 

Pouring temperatures (2750-3000 deg. 
F.) depend upon composition, type and size 
of castings. Large castings are poured on 
the cold side to prevent attack of the re- 
fractory walls, while small castings are 
poured on the hot side to insure filling 
of the mold. 

For steel, aluminum addition, particu- 
larly if castings are poured in green sand, 
prevents pinholes. Small additions may im- 


pair ductility. 


_— — 


ACP 


Products and 


Processes 


CONTRIBUTE 


With steel mills throughout 
the land straining for peak 
production, the savings in 
steel and acid made possible 
by RODINE are more impor- 
tant than ever before. Also 
of great importance now is 
the safety factor provided by 
RODINE. It prevents over- 
pickling and scrapping of 
finished steel under the pres- 
sure of the rush to produce. 


Other ACP Products and 


For gray iron an optimum range of 
2700-2900 deg. F. is recommended. Melt- 
ing at higher temperatures tends to pro- 
duce superheated structure, characterized 
by fine dendritic graphite. 

Other factors that tend to produce a fine 
dendritic structure are: (1) More rapid 
freezing of light sections; (2) pouring 
temperatures of less than 2500 deg. F.; 
and (3) the more hypoeutectic irons. To 
minimize this, ladle additions of silicon are 
made, accompanied by nickel and molyb- 
denum for machinability and strength 
Ferro-silicon of from 0.20 to 0.50 per 
cent is often used. 


The optimum effect on gray castings re- 
garding soundness and mechanical proper- 





processes are lending a hand, 
too. CUPRODINE is used to 
produce a dense, bright cop- 
per coating on steel by a sim- 
ple immersion (non-electro- 
lytic) process in wire mills 
and on steel shell cases be- 
fore drawing. RIDOLINE and 
the ACP Alkali Cleaning Sys- 
tem cleans strip and plates in 
a continuous Operation to 
speed-up production and 
provide better finishes. 


These Products and Processes are, however, only typical of the many contributions ACP can 


make to your production goal. 


Others include: DEOXIDINE to prepare steel, aluminum and dural properly for painting; 
FLOSOL the exceptional soldering flux; KEMICK for painting metals subject to high tempera- 
tures; LITHOFORM to coat galvanized iron to hold paint. , 

Let the quarter-century of experience that has made ACP Products and Processes known the 
world over help you solve the problems of today’s production .. . no matter what your metal 


treating and finishing needs. 


AMERICAN 


MAIN OFFICE AND WORKS 
AMBLER - - + PENNA. 
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REMICAL PAINT co. 


DETROIT, MICH., 6335 Palmer Ave, E 
CANADIAN BRANCH 
WALKERVILLE «+ CU + ONT 
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ties are secured with mold pouring temper- 
atures between 2600 and 2750 deg. F. Ex. 
cept for the softest types of iron, no gray 
iron castings should be poured with metal 
that has begun to scum over or oxidize on 
the surface. 

Alloy additions should be made in the 
furnace. Ladle additions should be made 
with regard to maintaining the proper tem. 
perature. Each 1 per cent addition of 
solid metal lowers the molten metal tem- 
perature 30 deg. F. 

Hydrogen absorption is higher in elec. 
tric and air furnaces than in the cupola, 
To secure high temperatures at the mold 
requires high temperatures (2800-2950 deg. 
F.) at the furnace. Decreasing carbon or 
silicon lowers fluidity, while fluidity in. 
creases with cleanliness. 


Non-ferrous Alloys 


Copper alloys, like other alloys, must 
be deoxidized just before pouring. This 
is done by using phosphorus and zinc in 
suitable amounts. 

To reduce variations in molten metal 
conditions, the following points are per- 
tinent: (1) Hydrogen can be held to a 
minimum by preventing its occurrence and 
by keeping the metal on the oxidized side; 
(2) carbon monoxide can be prevented by 
removal of iron oxides with calcium, silicon 
or aluminum; (3) degasifying can be cone 
by adding small amounts of solid mete! at 
tapping time. 

Also, (4) clean metal well-separated from 
slag is the best assurance of clean casti:.gs; 
(5) temperature should not be too ‘igh 
to cause excessive gas absorption; (6) 
proper pouring temperatures reduce tra ped 
gas and inclusions; and (7) maximum con- 
venient pouring speed should be used. 

Ci 


—Frederick G. Sefing, The Fo 
Vol. 70, July 1942, pp. 78-79, 1¢ 


Lead Melting Furnace 
Condensed from “Industrial Ga 


Complete automatic operation with safe- 
ty features characterize a lead-melting fur- 
mace described here. Starting from cold, 
the furnace has actually melted 100° Ibs. 
of lead in 45 min., consuming 475 cu. ft. 
of 540 B.t.u. gas. It is estimated that a 
full charge of 5000 Ibs. can be melted from 
a cold start in 87 min., with gas consump- 
tion of 920 cu. ft. 

Ingots of metal are charged from the 
side of the furnace where the floor is 
higher than on the discharge side. Rapid 
heating and fuel economy are promoted by 
4Y, in. of insulating firebrick for lining the 
furnace, this being backed by 21/. in. of 
Sil-o-cel insulating brick. 

The furnace setting was designed by en- 
gineers of the Brooklyn Union Gas Co. to 
fit a cast iron pot. All pipe connections 
between the main burners and pilots are 
made under the furnace, which has a false 
bottom not far below the burners. The 
blower and combustion controls are in a pit 
beneath the furnace. 

Molten metal is drawn off through af 
outlet in the bottom of the pot, this out 
let being fitted with a valve which is com 
trolled by a hand wheel located convent 
ently. 


—F. K. Whiteside, Industrial Ges, 
Vol. 21. August 1942, p 7 


METALS AND ALLOYS 











(Above) Topping a 50 ton top charge Lectromelt furnace. 
(Right) The same furnace in normal operating position. 


needing Up... 


por ban 


With the largest TOP-CHARGE electric furnace 


% The fine performance and reliability of Lectromelt furnaces 
are contributing in a vital manner to the increased tempo of the 
armament program. 





Pictured above is the largest top charge electric furnace in the 
United States, This is one of the 17’ diameter, size KT-50 ton 
capacity Lectromelts now on alloy steel production. Similar 
capacity furnaces are turning out heats of 50 tons of plain 
carbon steel. The top charge type Lectromelt furnaces increase 
Moore Raprp steel production, and their use results in savings in power, 


electrodes, refractories and man hours. 
Lectoomelt Lectromelts are built in standard sizes from 100 tons down to 
25 pounds capacity. Both top charge and door charge types 


ki RNA(ES are available, and detailed information will be gladly furnished 
on request. 


PITTSBURGH LECTROMELT FURNACE CORPORATION 
Pittsburgh, Pennsylvania 
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Drop and Hammer Forging, Drawing, Extruding, Stamping and Ma- 
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Cold-Forming Duralumin Sheet 


Condensed from “Canadian Metals 
& Metallurgical Industries” 


Die-pressing has been adopted for the 
outer panelling and airframe parts in mass 
production. The “Alclad” forms of alum. 
inum-coated duralumin are generally more 
troublesome in the press shop than are the 
uncoated alloys, owing to the softness of 
the aluminum coating. Any breakdown in 
the lubrication of the blank involves grave 
danger of fouling of the dies, with conse. 
quent loss of efficiency due to excessive die. 
re-dressing. 

Pressing difficulties common to both 
coated and uncoated alloys fall, in general, 
into 2 categories: (a) those associated with 
the fundamental properties of the alloys, 
and (b) those caused by defects in the 
alloys. 

Fundamental properties are: (1) Effect 
of heat-treatment, (2) low ductility, com. 
pared with other deep-drawing materials 
and (3) high “spring-back” compared with 
deep-drawing materials. 


Heat Treatment 


It is advisable to solution-heat treat the 
duralumin blanks and to carry the forming 
operations immediately afterwards. Un- 
less the blanks are re-solution-heat-tre:ted, 
trouble is invariably experienced with ‘car- 
ing at the edges, where work-hardening has 
resulted from the shearing or blanking 
operation. 

Considerable distortion attends the 
quenching of large blanks. A large pro- 
portion of blanks from the salt bat! are 
passed through a roller-leveller. R. ‘ler- 
levelling consists of passing the | lank 
through staggered rolls so that it rece’es a 
series of small reversed bends dimin:- ing 
in amplitude. 

This method of flattening work-ha:dens 
the material to a smaller degree the. do 
stretching or cold rolling. The roller. <vel- 
ling of solution-treated duralumin sheets 
impairs their cold-pressing propertics by 
reducing their ductility and increasing 
their tendency to “spring-back.”” The de- 
gree of impairment apparently varies with 
the severity of the roller-levelling opera- 
tion. 

Experiments indicate that the tensile 
properties of the material show that 0.1 
per cent proof stress figures are raised 
progressively by roller-levelling. The ef- 
fect is more pronounced in the case of thick 
sheets than in that of thin ones. 

Distortion may be minimized: (1) By 
delaying quenching until the metal has 
cooled to a temperature at which its 
strength is adequately increased, or (2) by 
ensuring that the quenching effect is dis- 
tributed uniformly over the whole sheet. 

In general, the effect of delayed quench- 
ing is to lower the ultimate strength 
proof stress of the duralumin-type alloys 
and to lower their resistance to intercrys- 
talline corrosion. The delay in quenching 
can be so regulated that the mechanical 
properties still comply with the relevant 
specification. The delay that is necessary t@ 
produce a worthwhile reduction in distor- 
tion has a definitely adverse effect on the 
resistance of uncoated duralumin-type al- 
loys to intercrystalline corrosion, the cof 
rosion-resistance of aluminum-coated alloy 
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“TOOL RIT” 


for solving wartime 
heat-control problems! 


Are youstriking snags in meeting today’s 
tougher heat-treating specifications? .. . in 
getting capacity output? ...in maintaining 
top production with a dwindling force of 
seasoned operators? 

Foxboro’s complete line of Potentiometer 
Instruments offers the right “tool” ...a 
super-precision pyrometer ... to help solve 
any of these problems, no matter what heat- 
treating set-up you employ. 

Foxboro Potentiometer Indicators give 
proof-positive guidance of furnace tem- 
peratures to keep the greenest operator on 
the right track. Foxboro Potentiometer 
Recorders furnish the added protection 
of continuous, permanent records. And 
Foxboro Controllers of several types supply 
automatic control more accurate than any 
manual control. 

In all these instruments, exclusive 
Foxboro simplifications and advances now 
cut lost motion and wear to rock bottom 
minimums... furnish guaranteed accuracy 
of % of 1% of scale, or higher. Illustrations 
show seven of the Foxboro Potentiometer 
Instruments now helping war plants beat 

all previous records in heat treating. 


Write for Bulletins 
covering the com- 
plete Foxboro line 
of pyrometers. The 
Foxboro Company, 
54 Neponset Ave., 
Foxboro, Massachu- 
setts, U.S. A. 
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Foxboro Recording Potentiometer 
Coniroller. Integral slide-wire con- 
tact and recording carriage elimi- 
nate all lost motion and assure 
highest precision. See Bulletin 
240-1. 





Stabilog Potentiometer Controller 
for pneumatic operated valves. 
Gives stabilizing control on many 
tough jobs never equalled by any 
other instrument. Widely known 
as “best temperature instrument 
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furnace 

i r 

_the heat treating 

“ Industry always gen 
at half the price you e 


THE INTEROVAL FURNACE is the 
product of almost a half century of 
heat treating experience. Its design 
is just engineering common sense 
applied to the problem of hardening 
expensive tools and dies safely and 
accurately. . . . No possibility of 
surface decarbonization or distor- 
tion. (Of particular importance is the 
outstanding ability of this furnace 
to heat treat “Moly” steels without 
any trace of scale or soft skin). 


Send for our new folder which gives com- 
plete description and specifications of the 
INTEROVAL FURNACE. 








BEMMEDT treatinc'to. 


246 RAYMOND BLUD. NEWARK, fi. J. 








Production Efficiency Demands 


PRODUCT PROTECTION 


through the installation of 


TEMPERATURE 
LIMIT SWITCHES 
O to 1400° F. 


MODEL H (illustrated/)—An accurate Oven and Furnace 
Control, generally used where temperatures, either high 
or low are held more or less constant. Temperature 
range 0-1400° F., adjustable range from 200 to 300° F. 


Features include: Corrosion and heat-resisting tube. Dial and 
pointer make it easy to set; locking screw locks temperature 
setting. Terminal plate has large screw terminals. Ample 
room for connections. Snap-action Micro-switch eliminates 
contact troubles. Ample capacity for controlling auxiliary equipment. Switch 
lever rotates on 4%” pin—no knife edges. Size 5% x 1% x 3” 

MODEL D (not illustrated) has been designed for use in controlling 
the temperature of ovens and furnaces, or for applications where 
temperatures must be changed to meet operating conditions. A 
turn of the outside knob quickly changes the temperature setting. 
Simplicity of design assures accuracy and dependability under the 
severest operating conditions. Temperature range from 0 to 1400° 
F. Standard adjustable range, 200 to 500° F. Single snap action 
switch. Size: 5% x 2% x 23%”. 

The two limit switches described above are typical of the diversified line of Con- 
trols built by Burling to meet Operating Differentials. Instruments with special 
adjustable ranges and larger tubes are moderately priced as they usuall comprise 


a majority of standard parts in their fabrication. Submit inquiries and specifica- 
tions of your problems. 


BURLING INSTRUMENT COMPANY 
Springfield Ave. at Livingston St. Newark, N, J. 






















Model H—Cover Removed 
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after similar treatment may be adequate. 


Uneven cooling during quenching can be 
avoided by: (a) rapid immersion, (b) hot. 
water quenching, and (c) fog- or spray. 
quenching. Immersion in oil produces dis. 
tinctly less distortion than immersion jp 
water. But where the heating has been car. 
ried out in a salt bath, the fire hazard jn. 
volved by the introduction of molten nj. 
trate into the oil, the rapid contamination 
of the oil bath, and the difficulty of remoy. 
ing all traces of nitrate from the oily sur. 
face after quenching are objections to the 
employment of this method of quenching. 


Certain alloys differ from ordinary dur. 
alumin in that the age-hardening is incom. 
plete and takes place much more slowly at 
room temperature. With these alloys, the 
maximum tensile properties are developed 
only after heating the solution-heat-treated 
metal at a slightly elevated temperature for 
a period usually about 18 hrs. The tem. 
perature depends on the particular alloy 
concerned. 


The aging treatment gives rise to two 
complications in the pressings. In the first 
case, unless the thickness of metal is above 
0.08 in. there is a serious risk of distor. 
tion during the process, possibly necessi- 
tating adjustment of shape when they are 
in their hardest condition. In the second 
case, this heat treatment seriously impairs 
the resistance of these alloys to intergranu- 
lar corrosion. The long time involved in 
the aging treatment is extremely cosily, as 
special forced-air-circulation furnac:s are 
necessary to carry out the operations and 
a considerable extra amount of sho) space 
is required. 


Refrigeration 
Storage of the  solution-hea’ treated 
blanks in a refrigerator delays age- 


hardening process and the permis: le de- 
lay is governed by the storage tem; erature. 
Refrigerated trucks permit the tro sporta- 


tion of small batches of materia’ to the 
press room. The small amount listor- 
tion associated with spray-quencl indi- 


cates that this method could be ‘pplied 
with advantage to intermediate sclution- 
heat-treatments. 


For the production of a norma!'y diff- 
cult pressing, after the blanking operation 
the metal is given a solution-heat-treat- 
ment involving a water-quench from a pre- 
determined temperature. If a refrigerated 
cabinet is available the blanks are kept in 
it until required; if none, they are formed 
with a minimum of delay. Whenever an- 
nealed material is used a final solution-heat- 
treatment is necessary to develop the -full 
mechanical properties required by specifica- 
tion. 


Press Work 


As a result of the distortion, the stamp- 
ing usually requires a subsequent adjust- 
ment by hand work or by means of a fur- 
ther press operation. While the various 
heat-treatments have a profound effect upon 
the values for the 0.1 per cent proofstress 
and ultimate stress, the percentage elonga- 
tion remains practically unchanged. This 
indicates that deep-drawing properties can- 
not be judged solely from consideration 
of the elongation figure obtained in the tem 
sile test. 
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THESE SC DEVELOPMENTS 
ARE SPEEDING WAR PRODUCTION: 


1 Walking beam hardening and draw fur- 
nace for projectiles. 


2 Convection type furnace for annealing 
cartridge cases. 


3 Direct fired hardening and draw furnace 
for gun barrels. 


4 Radiant tube bell type furnace for carbu- 
rizing tank parts. 


5 Convection furnace for stress relieving 
gun turrets, etc. 


6 Forging furnace for aeroplane propellers. 


7 Convection cart type furnace for stress re- 
lieving weldments. 


8 Rotary furnace for projectile forging. 


9 Roller hearth furnaces for annealing and 
normalizing tubing. 


10 Char-Mo furnace for hardening projectiles. 
11 Rotary furnace for projectile nosing. 


-+-And in addition, a complete line of standard 
and special furnaces for all heat treat operations. 




















| are on the job for Victory. 





TO WIN A BATTLE OR 
A WAR, EQUIPMENT ALONE IS NOT 
ENOUGH. THE FINEST TOOLS IN THE 
WORLD ARE WASTED UNTIL THEY 
ARE PROPERLY PUT TO WORK AND 
THEN USED FULLY AND EFFICIENTLY 








% Today, SC Heat Treat Engineers literally live 
with the metal working industry. 


Veterans of peace-time heat treating, these men 
have made themselves expert in war practice, too. 
Their assignment is to see to it that SC Furnaces 






SC Engineering Service goes much farther than 
that. Long at the forefront in applying heating in 
industrial problems, Surface Combustion has be- 
come a responsible clearing house on the heat 
treatment of armament. Its great fund of informa- 
tion on war materials manufacture grows steadily 
larger. Continuing study and research perfect treat- 
ment of new metals, advance new treatments for old 
ones. SC Engineers are called in to help set up new | 
methods. And when new needs arise, SC usually has or | 
can readily furnish the type of equipment it takes. 











“Right... and on time.” That’s the principle 
which has governed production at Surface Com- 
bustion for more than a generation. And it applies 
equally well to SC Engineering Service. 
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@ Improved results are obtained 
in the heat treating of metals by 
using Lectrodryer for drying of air 
and gases in controlled atmos- 
pheres. 


Lectrodryers are a standard part of 
most equipment used when dry 
atmospheres are desired. They are 
made in the single and dual ad- 


sorber types and are available in Dual adsorber Lectrodryer 
many standard sizes. Reactivation for continuous operation. 
is accomplished by steam or elec- ACTIVATED ALUMINAS 


tricity, as desired. hectesdineh® Sie maa 
vated Aluminas—the de- 





Write for further details pendable, time-tested ad- 
sorbents. 


PITTSBURGH LECTRODRYER CORPORATION 


32ND STREET & ALLEGHENY RIVER 
PITTSBURGH, PENNSYLVANIA 








a’, : 


SEND FOR THIS LITERATURE 
TURCO FLOORMASK L-636 


solves the problem of floor protection and maintenance in the Paint 
Department. It covers the floors with a durable, white, water soluble 
coating which prevents adhesion of paint sprays and residues from 
stripping operations. When floor cleaning time comes, flush or mop 
away the protective coat of water soluble TURCO FLOORMASK 
together with the paint. TURCO FLOORMASK is applied by brush- 
ing. Saves clean-up time. Makes for easier maintenance. 
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Send for Bulletin A-674-28-102. Give your name, 
address, firm and title or position. No obligation. 


(oRco @Ropucts, (Ne. 





The extent of the elastic recovery that 
follows the maximum deformation of the 
material when the punch reaches the bot. 
tom of its stroke depends upon: (a) the 
value of Young's Modulus for the material, 
(b) the nature of the forming stresses and 
(c) the value for the elastic limit of the 
material. 


“Spring-back”’ difficulties have been 
overcome by carrying the pressing almost to 
full depth under conditions of easy flow of 
metal through the blank-holders. The 
blank-holder pressure is then readjusted to 
restrict further slip, and the punch taken 
to the bottom of the stroke. 


In this manner the amount of stretching 
necessary to minimize “‘spring-back”’ is ob- 
tained, together with the easy flow through 
the blank-holders in the initial stages of the 
draw which is necessary to prevent splitting 


| the metal. ‘‘Spring-back” may be still fur. 


ther reduced if the pressing is solution- 
heat-treated immediately before the final 
forming operation. 


Duralumin-type alloys are very easily 


| scratched during handling and care must be 


exercised to avoid this, especially during 
heat-treatment operations. Splitting trou- 
bles during the former operations and can 
often be traced to scratches or other sur- 
face defects. 


A fairly reliable indication of the deep. 


| drawing properties of duralumin-type al- 





loys is to be found in the microstructure 
and the value of percentage elongation ob- 
tained in the tensile test carried out on 
freshly solution-heat-treated material. 


—J. C. Arrowsmith, K. J. B. Wuife & 
G. Murray, Can. Metals & Met. ‘nds, 
Vol. 5, July 1942, pp. 2 1-205. 


Shell Case Manufacture 


Condensed from “American Mach. »ist’ 


Incoming brass discs are inspect | for 
hardness and grain structure as wel! s for 
visual defects. In the cupping op: ation, 
the die is Haldi steel (high C, hig) Cr) 
while the punch is carburized Ath: Pneu 
steel (low Cr-W), chromium plate to a 
depth of 0.0002 in. for a distance ©: 5 in. 
from the end. The blank is then annealed 
in annealing basket of 25 Cr-20% }\: steel 
at 1100 deg. F. for 2 hrs. After annvaling, 
one case in every 5000 is checked for grain 
size (0.060 to 0.1230 mm. at 75X). Pick- 


| ling after annealing is done in a dead-lined 








tank with to 5% H:SO, at 175 deg. F.; 


the cases are then carefully washed 


The four drawing operations use carbide 
inserts in steel dies with hardened and 
ground punches of carburized Atha Pneu, 
chromium plated on the end for a distance 
slightly greater than the length of draw. 
The cases are annealed, and washed after 
each drawing operation. After trimming, 
the cases are headed and indented. The 
heading punch is an 0.28 C44 Ni-1.6 
Cr-0.4% Mo steel, carburized and hard- 
ened to Rockwell C 48, while the die ring 
is Sanderson Special No. 5 (carbon tool 
steel, 1.2% C) and the first and second 
bumpers are Haldi. The primer hole 3s 
pierced, then the cases are dipped in 4 
950 deg. F. saltpeter bath for 2 min. to 
anneal them before the ends are tapered im 
a carburized steel die. The cases are then 
machined, inspected, and packed. 


—Amer. Machinist, Vol. 86 
May 28, 1942, pp. 521-528. 
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PROBLEMS ! 














CUT OUT CUTTING a 











Have priorities forced you to use new and 
unfamiliar materials—each with its own 
new cutting oil problem? 


Do you worry about damaged work, poor 
results and the resultant loss of precious 
time? Jf so, then let a Cities Service 
cutting oil specialist help you. 


There is no obligation for this service. 


OIL 1S AMMUNITION—USE IT WISELY! 





Just drop us a line on your letter- 
head and ask that a 
engineer call. 
tion, do it today. 


An informative booklet, ‘“‘Metal Cutting 
Lubrication, 
to the personnel of cutting oil users. 
Mail the coupon below for your copy. 













Write t 
CITIES SE 
Room 1326, Six 
y of the following © 
CHICAGO - anne, 
KANSAS cit’ - Bos 
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But for your own protec- 
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will be sent upon request 


| FREE! Just Clip and Mail 















Please send me booklet on “Metal Cutting 
Lubrication.” .T. 





















Firm Name 















Address 
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ADAMANT 


FIRE BRICK CEMENT 


READY MIXED—EASY TO USE 








FOR BONDING 
STOPPER ROD 
SLEEVES ano HEADS 


—and for 










hot top 


\assemblies 


users 
report 


99.9% 


absolute 
shutoffs 


-even when 


40% of pours 


are in hot tops 


ADAMANT produces a 
strong, tight, air-set bond, 
insuring against penetration 
of the molten metal and 
permitting thin joints that 
will not shrink nor crack 
in setting. Impartial lab- 
oratory tests show ADA- 
MAN has a bonding 
strength of 800 lbs. per sq. 





in. at room temperature 
ADAMANT and 1270 Ibs. per sq. in. at 
has a P.C.E. 2600° F. Write for com- 
of more than plete details. 
3000° F. 





rfarhgapaae 


REFRACTORIES COMPANY 


-~ 





778 S. Swanson St., Philadelphia, Pa. 
In Canada, Canadian Botfield Refractories Co., 
Ltd., 171 Eastern Avenue, Toronto 
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Fine Finish and Tool Life 


Condensed from “The Iron Age’ 


To use molybdenum efficiently in the 
place of tungsten and cobalt in cutting 
tools it was found necessary to change 
the design of the tools and to sharpen 
and resharpen them by precision machine- 
ground and honing methods, rather than by 
hand. 

Research by the Wright Aeronautical 
Corp. resulted in the production of a 
satisfactory single point cutting tool for 
many rough turning operations. 

Machine-ground and honed tools showed 
a much improved tool life, over hand 
ground ones and a new production method 
was worked out. Tests were conducted 
on various molybdenum high speed tool 
steels to ascertain which of many brands 
would give the best tool performance. All 
tools were used on production runs. A 
final and more accurate check by break 
down tests is now being made. 

The tool design used is as follows: 13 
deg. side rake, 5 deg. back rake, 6 deg. 
front and side clearance, 1/16 in. nose 
radius, and a step-type chip breaker design 
adaptable to the -application. The chip 
breaker was ground to the same positive 
rakes to deflect chips from the point of 
the tool, and featured a design with a 
depth of 1/16 in. and a 1/16 in. shoulder 
radius on all sizes. The width at the 
nose end varied from 7/32 in. on a 1 in. 
square tool, and a 5/32 in. on a 5/8 
in. tool. 

The object was to distribute the force 
necessary to break the turnings into dis- 
continuous chips which take up less space 
and eliminate the wrapping of chips 
around the work. The shear angle of 
the chip breaker curls the chip away from 
the tool point. There is no protracted 
period of contact and thus less transfer 
of heat. 

Tool life and performance proved to 
be increased from 10 to 20 times with 
machine-ground and polished tools, due 
to the keenness of the cutting edge and 
the smoothness of the end flank and chip 
breaker groove of tool. The precision 
ground tools may be honed to a finish 
of 1.0 to 1.5 micro-in. r.m.s. although 
3.0 to 3.5 micro-in. r.m.s. is satisfactory. 
For this a 10 x 2 x 2 in. Alundum vit- 
ried wheel (Norton 38220-L9BE) was 
used. The finishing was done dry on an 
Ex-Cell-O grinder in about 1 min. 

Chip breakers are ground with a posi- 
tive rake and then polished dry with a 
fine silicon carbide wheel to a finish of 
2.0 to 2.5 micro-in. 

For rough grinding the chip breaker 
groove, a Norton 7 x Y% x 1% in. Alun- 
dum wheel was used (Norton 3846-18BE) 
and for the honing a 7 x Y% x 1% in. 
Crystolon silicon carbide wheel (Norton 
37320-J8L). 

Tools were semi finished ground, wet 
on the flank and end, one at a time in 
an Oliver grinder with a specially formed 
cam or guide permitting the radius and 
both clearance angles to be ground at 
one time. The wheel used is a 7 x Y% x 
14% in. Alundum vitrified wheel (Norton 
3846-LSBE). 

Since the fall of 1941, 100,000 pieces 
of 40 different forgings have been ma- 
chined, using this tool design on about 






QUICKER 





A glance 
Shows exactly wher 
purge is complete 














Here’s a sure, safe method that tak« - the 
guesswork out of purging. Simply note 
the specific gravity of outlet gases—..; in- 
dicated by the Ranarex* instrument —and 
continue the purge until the specific -ravy- 
ity of the pure atmosphere gas is rea: hed. 
Then you know that the gas no Jonger 
contains air ... the furnace has been «om- 
pletely purged. The danger of exp! sion 
is reduced. Valuable production tiine is 
saved by eliminating extra purging ‘o al- 
low for uncertainties. 

Ranarex is so simple that any operator 
can use it. It gives accurate readings in- 
stantly. And it contains no chemicals or 
fragile parts to get out of order. 

Improves quality of products, too. Con- 
tinuous measurement of furnace atmos- 
phere gas also helps maintain uniform 
composition, thus controlling quality of 
the heat-treated metals. 


FREE BOOKLET from The Permutit 
Company, Dept. S, 330 West 42nd Street, 
New York, N. Y. In Canada: Permutit 
Company of Canada, Ltd. . . . Montreal 


*ee Toronto eee Winnipeg eee Calgary. 
* Trademark Reg. U. S. Pat. Off. 


PERMUTIT’S 





Rananex 


| 


"INDICATOR and RECORDER 
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G-E USES “GLOBAR” TO MAKE 


FLUORESCENT LAMPS FLUORESCE 


— unusual ee of Globar Brand High 
lemperature Electric Heating Elements has a 
moral for anybody who wants clean, fast, uniform heat. 


Here’s the story: a fluorescent lamp gets its light from 
ultra-violet rays acting on fluorescent powders (phos- 
phors) coated on the inside of the tube. But these 
powders do not fluoresce except in the presence of an 
activator—and to get the activator into the matrix of 
the powder requires heat. When temperatures are too 
high for alloy heating elements, and atmospheres 
unfriendly, General Electric uses “Globar”, saves crit- 
ical war material and gets these results: 


1. Uniform heat. Furnace must be kept at required 
temperature without fluctuations for a period of hours. 
Also, heat must be uniform throughout the furnace. 





THE 


REG. U. S. PAT. OFF. 


Globar Division 


CARBORUNDUM COMPANY 


2. Speed. “Globar” elements quickly develop the 


required temperature. 


3. Cleanliness. Fluorescent powders must be excep- 


tionally ant Minute amount of foreign substances 
would reduce fluorescence. 


4. Efficient and reliable operation. Furnaces are in 
operation 24 hours per day, seven days per week. 


When you add to these safety and economy, you have 
a list of advantages which no other form of heat can 
even equal. If you want clean, dependable heat at tem- 
yeratures up to 2750°F., you should investigate Globar 
siete High Temperature Electric Heating Elements 
at once! 





NIAGARA FALLS, N. Y. 


(Carborundum and Globar are registered trade-marks of and indicate manufacture by The Carborundum Company) 
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eon to the 
C ryan OHO 
BLACKENING PROCESSES 


for STEEL* ALUMINUM: ZINC > COPPER 


EBONOL for Iron and Steel* 


Ebonol is a one-both process operating at 285-290°F for producing jet-black, adherent, 
corrosion-resisiont finishes upon iron and steel. Process is being widely used for bi- 
cycle parts, ball bearings, scissors, measuring instruments, tools, appliances, etc., ete. 


EBONOL “A” for Aluminum or Aluminum Alloys* 


Ebonol “A” is a new process for applying smooth, hard, jet-black coatings upon 

lumi and alumi alloys by simple immersion. It is a low temperature process 
operating at 180-200°F and the finish can be applied in from 6 to 10 minutes. Small 
parts can be blackened in baskets and large parts on racks. Particylarly recommended 
for blackening nameplates in place of black nickel. 


EBONOL “C” for Copper, Brass, Bronze” 


Ebonol “C” is a new process for simple, low-temperature, direct blackening of cop- 
per ond almost all copper alloys. Both dull and shiny black finishes can be obtained. 
Finish is very adherent and has good wear resistance. Blackening done by immer- 
sion in from 3 to 10 minutes in a solution operating from 200 to 215°F. 


EBONOL “Z” for Zinc and Zine Alloys * 


Ebonol “’Z” is being widely used for applying adherent, jet-black finishes upen zine 
and zinc alloy surfaces. Finish is applied in from 3 to 8 minutes in @ solution oper- 
ating from 150 to 200°F, 


Tell us the metal to be blackened or send samples. 
Literature available on all processes. 


THE ENTHONE CO. 


*PATENTS PENDING NEW HAVEN, CONN. 





fe EBONOL 


REG. U. S. PATENT OFFICE 
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Wesgo crucibles and other refractory shapes will not crack or spall under 
the most severe conditions. Thus a white hot crucible may be “dunked” 
in cold water without suffering damage. Various shaped crucibles that 
may be used at temperatures up to 3300 degrees F., are stocked, 

We solicit your inquiries for special sizes and shapes as well as our stock 
sizes of crucibles and other refractory articles, 


WESTERN GOLD AND PLATINUM WORKS 
589 Bryant Street San Francisco, Calif. 
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20 different brands of high speed tool 
steel. Tests were continuous without 
change in production and set-up, on vari- 
ous rough turning operations on both au- 
tomatic and hand turret lathes. Only 
H. S. S. tools with a hardness between 
Rockwell C-61 and C-65 were used. They 
were set on center to axis of the work 
and at 90 deg. to the cut. As they were 
re-ground they were brought back to the 
center by shimming up. The brand ot 
cutting oil and the oil flow on individual 
machines were kept constant. 

Precision grinding permits the tools to 
be ground in a uniform and consistent 
manner to definite standards, making pos- 
sible production in substantial quantities 
with consequent reduction of cost. It is 
possible to establish a definite tool change 
period to avoid running a tool to break. 
down. The bits then require very little 
grinding so there is economy of material 
and grinding time. Due to less frequent 
use there is also a saving in grinding 
wheels. 

Maintaining the condition of the tools 
is important. The cutting edges must be 
protected. They should be wrapped and 
stored in centralized tool cribs until placed 
in use. 


—Carl J. Wiberg and Wesley K. Heath, 
The Iron Age, Vol. 150, July 23, 
1942, pp. 33-37, 


Plated Aluminum 
Condensed from “Metal Finishing’ 


Until a few years ago aluminum could 
not be plated with any metal except nic\el. 
Shortcomings in the anodic coating pro: ess 
for plate adhesion, which resulted in ‘he 
above limitation, have now been over. xe. 
As a result aluminum can be plated » ith 
any of the plateable metals. Cyanide b ths 
can be used if the temperature or pH ire 
not too high. 


Cyanide copper plated onto alumi: um 
has good enough adhesion so that is 
possible to effect fabrication by solde: ng. 
Cadmium is plated on aluminum for  or- 
rosion resistance and as a surface for <ol- 
dering. Aluminum plated with silver has 
increased conductivity for high frequency 
currents, a factor of importance in radio 
parts. 


Aluminum, directly brass plated, can be 
bonded to rubber. The strength of the 
bond thus established between the aluminum 
and the rubber is limited only by the me- 
chanical strength of the rubber. This ap- 
plication has found use in the production 
of bullet-proof aluminum gasoline tanks. 

Adhesion of plated coatings to high 
strength aluminum alloys (durals) is not 
as good as to purer forms of aluminum 
(2S and 3S), but progress has been made 
in this direction. 


Where wear resistance of aluminum parts 
is required either chromium or the newer 
hard nickel may be used. The greater 
ductility of hard nickel may be an advan- 
tage in some applications. Hard nickel 
has been used on top of aluminum pistons 
for Diesel or gasoline engines to prevent 
oxidation of the aluminum, and expefi- 
ments indicate that hard nickel plated over 
the entire piston surface reduces wear to @ 
remarkable degree. 


—Raymond F. Yates, Metal Finishing, 
Vol. 40, June 1942, pp. 295-296. 
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Qullet oe? 


Investigate the time and 
labor saving features in the heat 
treatment of bullet cores with the 


AMERICAN ELECTRIC CORE HARDENING FURNACE 
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FURNACE ASSEMBLY 

ROTARY RETORT 














AMERICAN ELECTRIC FURNACE COMPANY BOSTON MASS. - U.S.A. 





CAPACITY 1200 POUNDS PER HOUR 










= 0 | @e | 
Timerican LieCuic LUulliale Vulva 


29 VON HILLERN SIT BOSTON MASS., U.S A. 
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SHOT TIME METAL ? 
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DEPENDABLE 
INSTRUMENTS 


Alnor Pyrometer Controller 


Designed .to automatically 
control and maintain at a pre- 
determined temperature the 
heat of any industrial furnace, 
melting pot, treating oven or 
other device heated by gas, oil 
or electricity. Eliminates re- 
jects due to improperly con- 
trolled hardening and anneal- 
ing temperatures and saves 
man-hours by automatic oper- 
ation . . . Supplied in all stan- 
dard temperature ranges from 
O - 600° to O - 3000° F. 
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Pyro-Lance Pyrometer 


For Molten Brass, Bronze or Copper 


The Alnor Pyro-Lance is a completely self- 
contained portable instrument which is prac- 
tically indispensable for the production of 
sound non-ferrous castings. Ruggedly de- 
signed for direct immersion in molten brass, 
copper or bronze, the Pyro-Lance can help 
every foundry-man to cut scrap losses and 
reduce fuel consumption. 


Alnor Wall Pyrometer 


A low cost instrument which 
has proved itself for accurate, 
sensitive temperature measure- 
ment in heavy duty service .. . 
Ideal for small heat treating and 
annealing furnaces, soft metal 
pots, die casting machines and 
galvanizing vats. 


Alnor Pyrocon 


from 0 - 300° to O - 1200° F. 


A complete Alnor Catalog of Time and Material saving in- 
struments will be sent on request. Write for your copy now! 


425 N. LaSalle St., Chicago, Illinois 


An improved type surface pyrometer that will give accurate 
temperature readings of any flat, curved, stationary or revolving 
surface in a few seconds . . . Ideally adapted to checking surface 
temperature of molds and for determining pre-heat temperatures 
in welding operations. Ten interchangeable thermocouples as- 
sure maximum, all-purpose utility. Available in standard ranges 


Tinos lei ha > Morafiries Inc 




















Air Hardening Forging Die Inserts 


Condensed from “Heat Treating 
and Forging” 


A recent development has been the re- 
placement of the predominantly nickel and 
predominantly tungsten types of die steels 
by air-hardening 5 per cent Cr steels for 
die inserts. Steel “B’ contains 0.35 C, 
0.35 Mn, 1.0 Si, 5.0 Cr, 1.75 Mo and 1.35 
percent W. Steel ‘‘S” contains 0.95 C, 0.60 
Mn, 0.20 Si, 5.0 Cr, 0.25 V and 1 per. 
cent Mo. 

Steel ‘“‘B” can be applied successfully on 
difficult sections where sharp corners, deep 
cavities, or wedging actions are present, 
The use of “S” is limited to simple. 
shapes and shallow impressions. 

The price of “B’” or of “S” is about 
double that for die-block material, but the 
smaller amount used in an insert and the 
greater ease of handling eliminates the dif- 
ference. These steels cost about half what 
high-tungsten hot-work steels do. 

Insert dies are made by machining in the 
annealed condition to the mecessary con- 
tours. Two or 3 impression dies are usu- 
ally selected where the weight of the forg- 
ing will not exceed 8 Ibs. At least 114 in. 
of metal should be provided between im- 
pressions and between the edge of the in- 
sert and the nearest impression, as wel! as 
from the bottom of the deepest impression 
to the bottom of the insert. In some cases, 
the insert is locked directly into the sow 
block, while in others, a slot is machined 
into a used die-block which is used a 
holder and the whole unit keyed into the 
sow block in the usual manner. 

Sometimes, particularly with press-: \rg- 
ing die inserts, it is desirable to shrin| the 
insert into a heat-treated holder. Ti . is 
done by heating the holder to about 300 
deg. F., dropping in the heat-treated and 
polished insert, which should be read. for 
use, and cooling the whole unit so the the 
contracting holder grips the insert. 

Heat treating of these insert dies ust 
be done very carefully. Unless a con- 
trolled atmosphere furnace is availabl« that 
will assure scale-free and decarburiz: ‘ion- 
free hardening, dies of either ““B’ or “S” 
should be wrapped in 3 thickness«. of 
heavy brown paper, and completely sur 
rounded with at least 114 in. of cast iron 
chips in a container. One-half in. of cast 
iron dust should be sprinkled on top of 
the pack. 

This is then loaded into a furnace oper- 
ating at 1400 deg. F. When the pack 
reaches this temperature, the furnace is 
raised slowly to 1800-1825 deg. F. The 
whole pack is held at this temperature for 
about 30-45 min. The container is then 
removed from the furnace and the dies 
from the pack. 

During heating, the paper chars. The 
charred paper possesses sufficient strength 
to keep any chips from contact with the 
dies, thus preventing them from fusing to 
the dies and assuring a very clean surface. 

The dies should be air-cooled in a light 
fan blast until they can be handled with 
the bare hands. Then they should be tem- 
pered by heating “S” to 1175-1200 deg. F. 
and “B” to 1075-1106 deg. F. Tempering 
time should be at least 4 hrs. at the tem- 
perature of the work. The hardness of 
“§” will be 46-47 Rockwell “C” ‘and of 
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Soft Metal Melting for Stamping Dies 
Used in the Aircraft Industry. Also 
Salt Baths for Heat-Treating Dural. 


Close Temperature Uniformity is Ob- 
tained in this Convection Car Type 
Furnace. Direct Mounted Electric Car 
Dave for Smooth Operation with 


to ane Bowe aL rat Stress ae 
ieving Furnace with a cit 
Eighty Tons Per Chesee. siti 


Box Type Furnace for the Miscellan- 
cous Heat Treatment of Small Parts. 
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This R-S name plate on an industrial heat-treating 
furnace is more than a means of identification—it is 
the stamp of approval of R-S Engineers. 


It guarantees top notch production due to proper 
design, erection and operation. 


It guarantees that the entire equipment is geared 
to individual plant conditions and the type of heat- 
treated product involved. 


It assures minimum fuel consumption and the con- 
servation of manual effort with maximum safety. 


For heat-treating efficiency and economy, today or to- 
morrow, specify R-S Industrial Furnaces, Note the 
illustrations of modern installations, 


If you have an industrial heat-treating problem, write 
on your company letterhead for helpful suggestions. 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Ave., Philadelphia, Pa. 


BUY WAR BONDS 
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Castolin Eutectic 
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“B” 45-47 Rockwell “C.” Little distor- 
tion occurs during the heat treatment. 

Light hand polishing should put the dies 
into condition for use. The bottom of the 
insert and the bearing surface of the holder 
should be flat to assure 100 per cent bear- 
ing and support. 

Die failures that start at the bottom of 
the die can be greatly reduced by the use of 
soft-backed dies. To soften the back, the 
tempered insert is reheated to 800 deg. F., 
the bottom is immersed not more than 4 
in. in a lead bath at 1000 deg. F., the bath 
is raised to 1450 deg. F., and the dies 
held at this temperature for 2-3 hrs., after 
which they are cooled in still air to room 
temperature, 

This method should not be used on in- 
serts where the distance from the bottom 
of the impression to the bottom of the in- 
sert is less than 2144 in. This treatment 
lowers the hardness of the bottom of the 


Heat Treating Steel Forgings 


Condensed from “Steel’”’ 


All heat treatments may be classified ae. 
cording to whether: (1) steel is heated 
to a temperature above the critical range 
then cooled in some predetermined manner, 
or (2) temperature attained lies below this 
level. 

The iron-carbon alloys are sharply dis. 
tinguished from all other metals and al. 
loys by the readiness with which their 
physical characteristics may be related to 
desired specifications by heat treatment. 

There are only two types of grains that 
have any practical influence on the prop. 
erties of steel: Austenitic grains that are 
stable above the critical range, and ferritic 
grains, existing at normal atmospheric tem. 
perature. 

The maximum degree of refinement o¢- 


insert to 36-38 Rockwell “C” for ‘S” and 
28.5-30 Rockwell “C’’ for “B.” 


—H. E. Replogle, Heat Treating & Forging, 
Vol. 28, May 1942, pp. 225-227, 234. 


curs on passage through the critical range; 
the higher the temperature reached and the 
longer the time at that temperature, the 
larger the austenitic grains tend to become, 

The rate of grain growth rises rapidly in 
the “coarse-grained” steels and tails off 
toward a limit; in ‘‘fine-grained,” growth is 
small in the early heating stages through 
the stable austenitic range and later rises 


Faster production—greater econ- 
omy! No wonder so many 
nationally known aircraft, engine, 
machinery, and tool manufac- 
turers have standardized on Casto- 
lin Eutectic Alloys. Investigate 
Castolin Eutectic Alloy #16 for 

















Free 


36 PAGE BOOK 
GIVES 


ECONOMY TIPS 
FOR WAR 
PLANTS 
* 

{, War Production 
2, Saving Machin- 
ing and Speed- 
ing Fabrication 

of Parts 

3, Welding Dis- 
similar Metals 
4, Production and 
Salvaging of 
Tools 

§, Salvaging De- 
fective Castings 
6.Salvaging 
Equipment and 
Machinery 


WRITE TODAY 





joining high 
tensile steel! 
Here’s the 
greatest ad- 
vancement 
over brazing 
and silver sol- 
dering: 1/3 
cost of silver 
solder — 3 
times the 
strength. Low 
Temperature 
combined 
with highest 
tensile 
strength of 
117,000 Ibs. 
per sq. in. Re- 
sults 10.5%- 
65% above 
Army and 
Navy specifi- 
cations for 
gas welding. 


Welds: Cast Iron — Iron — 
Nickel — Steel — Aluminum 
— Bronze — Copper — 
Brass — Magnesium — etc. 


Available for manufacturers’ 
Representatives 
Some Territories 
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Carbide Tools on Large Machines 
Condensed from “Aero Digest’ 


Until recently few considered carbides 
on large machines such as boring mills 
and engine lathes, because most machines 
of this size were not run on a continuous 
basis nor did they have the power or 
rigidity for high speed operation. 

Production requirements have necessi- 
tated a revision of this viewpoint. Pres- 
ent day carbide tools are satisfactory not 
only for cast iron and non-ferrous mate- 
rials, but also for harder and tougher 
steels. They can also be used for the 
whole gamut of interrupted cuts. 

Factors which have contributed to this 
larger field of use are: 1. Increased know- 
ledge of proper feeds, speeds, and im- 
proved clamping fixtures; 2. better de- 
termination of shank and tip sizes for 
heavy cuts; 3. development of suitable tool 
shapes (for example the negative back 
rake for interrupted cuts on large work) ; 
4. adoption of central grinding rooms for 
reconditioning tools. 

Advantages of carbides on large ma- 
chines are: 1. Increased cutting speed to 
give better finish without reduction in rate 
of metal removal in spite of lower feeds 
(usually below 0.030); 2. lighter feeds 
to permit less cumbersome fixtures; 3. parts 
do not have to be chucked or fastened as 
securely, thus avoiding distortion; 4. longer 
tool life per grind reducing down time; 
5. ready machining of harder materials, such 
as armor plate castings and heat-treated 
alloy steels of 300 to 500 BHN: 6. tools 
do not have to be checked s6 frequently 
for changing dimensions due to wear. 

Introduction of carbide tools has often 
brought about other improvements in shop 
practice including “planned” cutting (ad- 
justing cuts to remove stock in the fastest 
way), adoption of tool setting devices for 
quicker set up, and greater usage of ma- 
chine dials as check on cutting. 


—F. W. Lucht, Aero Digest, 
Vol. 41, Aug. 1942, pp. 156, 191. 


abruptly to high levels. 

Affected by the size of the austenite 
grains are hardenability and machinability, 
The coarser the grain, the deeper the ef. 
fects of the quench penetrate. Rough cuts 
are more easily taken on coarse grained 
steel, but fine-grained finishes better. The 
size of the ferritic grains which form 
within the original austenitic grain boun- 
daries influences the hardness, to:.ghness 
and strength at ordinary temperatu:.s—the 
smaller these grains, the harder, ‘ougher 
and stronger the steel. Deep ‘rawing 
qualities, creep strength and 'cctrical 
properties are also affected. Size of the 
ferrite grains appears to be relate: to the 
size of the austenitic grains if the cool 
ing rate is held constant. 

In heating steel for hardening, do not 
heat much above the top of the critical 
range lest the structure be coarsencd with- 
out increase in hardening power. Danger 
of warping and cracking increase also, 

Tensile strength of both hypo and 
hypereutectoid steels, particularly alloy 
steels, increases with increase in the dura 
tion of heating since the solution of the 
carbides is not instantaneous. 

When the cooling rate is sufficiently 
slow, transformation occurs at the normal 
1292 deg. F. and the pearlitic structures 
characteristic of annealed steels appeaf. 
Speeding the rate, the pearlite grain becomes 
finer, the transformation temperature drop 
ping more rapidly until its eventual disap 
pearance at relatively high levels and its 
reappearance at much lower temperatufes. 
This discontinuity marks the boundary be 
tween structures of the pearlitic type 
those of the acicular or martensitic type. 

There are only two readily distinguish 
able mechanisms by which austenite trame 
forms and they relate to the temperature 
of that portion of the austenite undergoimg 
transformation. The first, characteristic 
annealing and normalizing, involves the 
simultaneous formation of ferrite and Gf 
bide layers directly from austenite by # 
steady encroachment of roughly 


METALS AND ALLOYS 








Bi... Pose A, We 


fins cae tote 
es 


Speed is the watchword today. And Speed is what 
Hayes furnaces give! With their surer control of fur- 
nace atmosphere, they make possible: 

Sreater speed of heat-treating production—often 50% more per 
man per furnace. 


Heat-treating production further enhanced by the fact that spoilage 
is virtually eliminated. 


Tools and dies can be operated at MAXIMUM production speed 

because “Certain Curtain” control permits MAXIMUM development 

of the working qualities of the steel in the furnace. 

Over-all production improved and speeded by the fact that fewer 

interruptions are needed for tool changing, regrinding, set-up, etc. 

Adequate Furnace Atmosphere Control is the KEY to 

top-speed tools. The control made possible by patented Standard furnace for Special vertical furnace 
Certain Curtain” design is definitely superior—in fact, hardening high speed for hardening large 
world leader. To hardening of all kinds, bright anneal- steel tools. broaches up to 7 feet.. 
ing, tool tip brazing, tempering, copper brazing, etc., etc., ae ! 

it brings the super-speed that is vital to victory! Our 

delivery schedule is good — consult us regarding the 

equipment you need. 
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THE SCIENTIFIC COUNTER-CURRENT RAPID BATCH MIXING SYSTEM 





COUNTER-CURRENT MIXING 


PLUS MULLING PROMOTES DEPENDABLE, 
UNIFORM PARTICLE DISTRIBUTION 


“LANCASTER” Mixers embrace 
the principles necessary to 
carry out a mixing process 
with modern intensity. The 
basis of the “Lancaster” Sys- 
tem is counter-current mix- 
ing on a horizontal plane plus 
balanced mulling action. Seg- 


regation is avoided and par- 
with 


ticles are distributed 







(Above) “Lancaster” Mixer, Symbol 
SKG, fitted with hinged dust cover and 
removable pan. Recommended for batches 
of 60 to 125 pounds. 


(Right) “Lancaster” Mixer, Symbol LW, 
Laboratory removable pan type. Avail- 
able with or without muller and pan 
dust cover. Recommended for batches 
of 20 to 60 pounds, 


LANCASTER | 


BRiIC K vi 


startling uniformity regard- 
less of variations in size, 
weight or physical character- 
istics . . . an advantage of 
special importance in the field 
of powder metallurgy. To all 
users of powdered metals, 
“Lancaster” Mixers offer mod- 
ern mixing efficiency for a 
progressive field. 





Write today for free, 
illustrated Bulletin 70 
—just issued! 


RON WORKS, INC. 


7. ee. oe | ae 


v ¥ 


LANCASTER, PENNA., U.S.A. 
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plates or lamellae upon the receding ays. 
tenite boundary. The latter, acicular reac. 
tion, characteristic of hardening steel, js 
marked by the successive abrupt formation 
of flat plates of supersaturated ferrite along 
certain crystallographic planes of the aus. 
tenitic grains. 

During this action the supersaturated 
ferrite begins to reject carbide particles at 
a rate depending on temperature of trans. 
formation. If the latter lies below 309 
deg. F. as a result of rapid quench in a 
cool bath, the steel, if immediately lowered 
to atmospheric temperature, exhibits 4 
martensitic form and consists of highly 
supersaturated, strained ferrite in which 
the precipitation of the carbides has not 
occurred extensively. 

If this martensite is reheated, many car. 
bide particles are precipitated as troostite 
and sorbite. But no amount of reheating, 
short of a return to the austenitic condj- 
tion and subsequent cooling through the 
critical range, will produce a lamellar dis. 
tribution of the ferrite and the carbide 
characteristic of the pearlitic reaction. 


—Arthur F. Macconochie, Steel, Vol. 111, 
Aug. 17, 1942, pp. 74-76, 110-113, 


Heat Treatment and Grain Size 


Condensed from “Journal of Research, Na- 
tional Bureau of Standards’ 


A study was made of the influence of 
initial structure and rate of heating on the 
grain sizes at 1475 and 1600 deg. F. of a 
high-purity alloy of iron and carbon and 
two plain carbon steels each contuining 
about 0.5% C. The two steels wer: com- 
mercial heats which differed princip ly in 
the amounts of alumina and alumi: um. 

The steel with the lower percen: ge of 
aluminum was produced under cor |itions 
which resulted in non-control of tie aus- 
tenitic grain size, whereas the othr heat 
was produced under conditions inte: ded to 
control the grain size. The differen: initial 
structures (that is, the structure tiiat ex 
isted just prior to heating to the timpera- 
ture establishing the grain size) consisted 
of either coarse pearlite, fine peailite or 
spheroidized cementite in the Fe-C alloy 
and either coarse pearlite, medium pearlite, 
fine pearlite, bainite, or spheroidized ce 
mentite in each of the commercial steels. 

Wide variations in the rate of heating 
were obtained by plunging small specimens 
into a lead bath or by heating them in 
vacuum. Except for the specimens heated 
in lead (most rapid rates), the rate of 
heating was taken as the average rate to 
heat from 1325 to 1450 deg. F., which in 
cluded the _ transformation-temperature 
range. Variations in the initial structure 
of the Fe-C alloy had no appreciable effect 
on the grain size at 1475 or 1600 deg. F. 

Although the initial structure had some 
influence on the grain size of the commer 
cial steels, no definite correlation was found 
between the grain size and the interlamellar 
spacing of pearlite, or the form and dis- 
tribution of carbides. The rate of heating 
had a marked influence on the grain sizes 
at 1475 and 1600 deg. F. of the Fe-C alloy. 
At each temperature relatively fine grains 
were produced by rapid heating and coars¢ 
grains by slow heating. 

With some of the initial structures, the 
rate of heating affected the grain size a 
1475 deg. F. in the noncontrolled and com 
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Awarded the Navy “E” for 
excellence in war produc- 
<4 tion, P&H displays it also as 


a pledge of future effort. 
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ALLOY ELECTRODES FOR 
MAINTENANCE AND REPAIR 


Of course, war production comes first! But America’s 
machinery producing for civilian life must keep running, 
too! That’s why the U. S. Government (through Limitations 
Order No. 146) makes it possible for you to secure, with- 
out priority, the welding electrodes necessary for main- 
tenance and repair work. 








Our fullest co-operation makes possible a limited per- 
centage of our production of P&H Alloy Electrodes for this HOW TO ORDER— 


purpose. These include such indispensable electrodes as Write us; we will send you information on how 
P&H “Harcote” for hard-surfacing to resist wear and give to obtain P&H Alloy Electrodes; also data sheets 
new life to many parts. Numerous other electrodes also are on how to select and use them. 


available to answer every need for 
resisting wear, abrasion, and impact; for. 
welding stainless steels; 4-6% chrome 
steels, etc. The only restriction is that 
they must be used for maintenance and | 
repair, . 


General Offices: 4550 W. National Avenue, Milwaukee, Wisconsin 


‘WELDING ELECTRODES - MOTORS - HOISTS ELECTRIC CRANES + ARC WELDERS + EXCAVATORS = / | 


Canadian Distribution: The Canadian Fairbanks-Morse Company, Ltd. 
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trolled steels, and at 1600 deg. F. in the 


controlled steel. In all cases where the 
rate of heating influenced the grain size of 
the commercial steels, the finest grains were 
obtained with slow rates, the reverse of the 
relation found with the Fe-C alloy. 


—T. G. Diggers & S. J. Rosenberg. 
J. Res. National Bur. Standards, 
Vol. 29, July 1942, pp. 33-40. 


Hard Nickel Plating 


Condensed from 
Proceedings of the Electrochemical Society 


In 1938 one of the authors showed that 
thick deposits of hard nickel could be made 
from a nickel ammonium sulphate bath 
described by Macnaughtan and Hothersall 
[Trans. Faraday Soc., Vol. 24, 1928, page 
387]. However, several features of the 
process were unsatisfactory. The anode 
current efficiency dropped off above current 
densities of about 30 amps. per sq. ft. 
The deposits had a laminated structure and 
in many cases layers separated when sub- 
jected to mechanical abuse. The hardness 
could not be closely controlled. There 
was a pronounced tendency for treeing and 
the pH was not stable. 

These unsatisfactory features are elim- 
inated by use of a bath of the following 
composition: 


Nickel sulphate (NiSO,* 7H,O) 180 grams per 


liter 
Ammonium chloride (NH,Cl) 25 grams per liter 
Boric acid (HgBOs) ........ 30 grams per liter 


By suitable selection of current density, 
temperature, and pH the hardness can be 


controlled. Thus, operation at a current 
density of 50 amps. per sq. ft., a tem- 
perature of 120 deg. F., and a pH of 5.9 
gives a deposit having a Vickers hardness 
of 500. Higher temperatures, lower pH 
values, or lower current densities give 
softer deposits. 

The hardness of the deposits varies but 
little with thickness. Typical tensile prop- 
erties of hard nickel deposits from this 
bath are: Ultimate tensile strength, 157,000 
lb. per sq. in.; elongation, 6% in a gage 
length of 2 in. Annealing these deposits 
results in softening. Heating for 18 hrs. 
at 600 deg. F. reduced the hardness from 
about 400 to 300 and the tensile strength 
from about 150,000 Ibs. per sq. in. to 
about 80,000 Ibs. At ordinary tempera- 
tures the deposits retain their hardness 
indefinitely. 

If the basis metal is properly cleaned, 
excellent adhesion of deposits is obtained. 
For example, with a deposit plated on 
SAE 1340 steel, an adhesion value of 94,- 
500 lb. per sq. in. is reported with the 
failure in the steel. With 3.12% C cast 
iron as the basis metal, an adhesion value 
of 24,400 lb. per sq. in. is obtained, with 
the failure in the cast iron. A modified 
Ollard test was used for the adhesion 
measurements. 


Hard nickel deposits can be built up 
much faster than chromium deposits and 
at lower current densities. Rates of de- 
position as high as 0.005 in. per hr. have 
been used. The good behavior of the bath 
has been extensively confirmed by opera- 
tion of a 100-gal. tank at frequent in- 





tervals over a period of several years. The 
work done has included application of 
heavy deposits to the surface of rolls, the 
salvaging of worn parts, the coating of 
miscellaneous machine parts for resistance 
to abrasion, and a small amount of eleg. 
troforming. 


W. A. Wesley & E. p: Roehl, Proc. Electys. 
chem. Soc., Preprint 82-1, Oct. 1949 


Flame Descaling 


Condensed from “Steel” 


Descaling with an oxyacetylene flame jg 
faster, more economical, and _ generally 
more suitable than pickling, sand-blasting 
wire-brushing, and grinding for descaling 
blooms, billets, slabs, and plates. It is also 
replacing bobbing, tumbling, sand-blasting 
grinding, and in some cases, machining for 
descaling forgings and castings. Many aj. 
loy steels, small billets, light plate, sheets, 
and some forgings have a scale that is not 
easily removed by any method. However 
encouraging results have been obtained by 
using flame descaling for removing this type 
of scale. 

Flame descaling is based upon the prin. 
ciple of differential expansion achieved 
through a sudden heating of the surface 
layer of the scale. For most effective 
and efficient flame descaling, heating should 
be so fast that a superficial layer is raised 
to an extremely high temperature before 
any of the heat has a chance to soak 
through and cause the scale to fuse be. 
fore it pops off. Differential expansion oc- 
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COLMONOY faced centers last from 3 to 5 times 
as long as centers of high speed steel. 
und centers pictured here—unretouched—have 
n coated with COLMONOY No. 6. Note the 
uniformity of these oxy-acetylene welding appli- . 


The extremely high wear resistance of the hard 
MONY overlays will protect all 


CENTERS LAST LONGER — 
when HARD FACED with 


CoLMONOY 


Hard Surfacing Alloys and Overlay Metals 





The un- 














vital wearing parts in the machine tool industry. 
Mild steel parts coated with COLOMONY alloys 
wear from 3 to 10 times as long as new parts 
made of high alloy steel. 


WRITE TODAY 


Learn about COLMONOY and what it is doing to 


conserve vital metal 


WALL-COLMONOY CORP. 


720 FISHER BLDG., DETROIT, MICH. 


Branch Offices at NEW YORK CITY, BLASDELL, N. Y., CHICAGO, TULSA, WHITTIER, CALIF. 


OTHER BRANCHES IN CANADA: 


——) 
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lf you heat treat metals INVESTIGATE 





Above —A MAHR continuous type furnace used in a large aircraft 
engine plant for heating aluminum heads to 470°. 





Above—A MAHR center fired, rotary shell nosing furnace in use for 
many months giving steady, satisfactory performance. 


Below — Modern, high speed shell hardening, quenching and drawing 
furnace for 75MM, 9OMM, 105MM, 155MM high explosive shells. 
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THESE ADVANTAGES OF MAHR 
INDUSTRIAL FURNACES~—OVENS 


@ Full range of types and standard sizes 


@ Quick heat up and uniform treating temperature 
easily maintained 


@ Special jobs quickly and accurately designed 
@ Astonishingly prompt deliveries 


Yes, if you heat treat metals, it will pay you to talk 
with us, because for over a quarter century our engi- 
neers have been designing and our factory building — 
often PIONEERING —the most modern units for every 
type of heat treating. 


Today, when speed AND QUALITY are ‘must’ — 
when tanks, ships, planes, guns, shells, etc., must be 
right the first time—reliable furnace equipment of 
known quality should be demanded. 


FOR EVERY HEAT TREATING NEED 
ANNEALING, CARBURIZING, BAKING, HARDENING, 
FORGING, DRAWING, STRESS RELIEF—CAR BOT- 
TOM, PIT, PUSHER, ROLLER HEARTH, CONTINUOUS, 
POT .... RIVET FORGES, TORCHES, BURNERS, 
BLOWERS, VALVES. 


MAHR MANUFACTURING CO. 
DIV. DIAMOND IRON WORKS, Inc. 


GENERAL OFFICES—MINNEAPOLIS, MINN. 
SALES OFFICES IN PRINCIPAL CITIES 


m> WRITE, WIRE OR PHONE TODAY 


Our engineers will gladly help you select the type 
unit you need, and we'll give you complete informa- 
tion on any specific request. There's an engineer- 
representative near you for quick consultation. 
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curs within the scale itself and causes 
buckling to take place while the base layer 


is still cold and brittle. Sometimes, how- 
ever, heavy scales must be heated clear 
through so that they expand in relation 
to the cold base metal. 

Equipment is now available which ac- 
complishes the required high-heat transfer 
by two special features. First is a spe- 
cially designed flame-jet assembly which 
increases flame-jet velocities, 50-70 per 
cent above those normally used in welding. 
Other is a specially designed burner heat 
which preheats the gases prior to their 
reaching the flame port or point of actual 
ignition, resulting in a higher flame tem- 
perature than ordinarily. Special variations 
of the general design have been developed 
for specific applications. 

Examples are tooth-brush-type heads for 
short pipe and casting interiors; ramrod 
type interior of long pipes; and 3-sided 
U-shaped heads for descaling blooms and 
billets completely in 2 passes instead of the 
usual single pass per side. For some 
work, wheels have been added to the de- 
scaling equipment. For all types, special 
skids are provided to prevent damage to the 
equipment and to maintain the flame at the 
proper distance from the work. 

Automatic descaling machines appear to 
be satisfactory for descaling blooms, bil- 
lets, and heat-treated bars and pipe. For 
such work, the material is continuously fed 
on roll tables to the descaling set-up. 
Equipment is mounted on a floating frame 
that follows the camber of the work mov- 


ing through it. Details of some specific 
applications of flame descaling show the 
advantages of the method. In a few 
operations, combination flame descaling and 
pickling overcome minor shortcomings of 
both processes. 

Many alloy steels which resist descaling 
action of both flame and pickle can be 
quickly and effectively descaled by a com- 
bination process in which flames loosen the 
scale sufficiently to allow the acid to pene- 
trate. This has enabled one plant to reduce 
pickling time for some steels from 10 hrs 
to less than 1 hr. Flame descaling is being 
used to supplement sand-blasting for re- 
moving weld scale and excess flux from 


electric arc welds. 
—E. W. Deck, Steel, Vol. 110, 
June 1, 1942, pp. 81-84; 
June 8, 1942, pp. 86, 88, 115 


Oils for Blackened Steel 


Condensed from “Metal Finishing’ 


Oil films are extensively employed over: 
phosphatic and oxide coatings on steel for 
supplemental protection. In such applica- 
tions the protective value of the coating is 
of a relatively low order compared to that 
afforded by the oil film. The protective 
value of the coating plus oil film exceeds 
in magnitude the sum of the protection 
obtained by the coating and oil film when 
applied individually to the same steel. 

In this research, comparative salt spray 
data were obtained on the protective value 
of various oils, using steel panels uniform- 
ly coated with black oxide. The panels 





were cleaned and treated in “Jetal” baths, 
dried, and coated with the oil to be tested. 

Results are reported on 19 oils of four 
types as follows: (1) Straight mineral ojf 
(2) fatty acid type oils (3) anti-rust com. 
pounds of the stoddard solvent type (4) 
water soluble oils. The water soluble oils 
were employed as water emulsions at 189 
deg. F., using 50 per cent oil by volume 
in the mixtures. Sample panels after oiling 
were allowed to drain and dry either 24 
hrs. or over night. 

The results in general showed mineral 
oils to be least effective and the better 
soluble oils to be most effective. A 
straight mineral oil gave slight rust in 
2 hrs., different solvent anti-rust types in 
from 18 to 42 hrs., and soluble oils in from 
37.5 to 300 hrs. The latter type of oil 
possesses other advantages. The film pro. 
duced may be widely varied by varying the 
proportions of oil and water in the mix. 
ture, though the thinner coatings obtained 
from the more dilute emulsions give less 
protection. 

There is no fire hazard with these oils, 
The work may be transferred directly from 
the last rinse to the hot emulsion. The 
hot emulsion may also be applied by spray- 
ing. Dragout losses are less costly be- 
cause of the high percentage of water in 
the mixtures. The soluble oils generally 
cost less than the other types. The films 
obtained with this type of oil may be cither 
oily or mildly greasy. 

Soluble oils are being successfull, and 
economically employed for protecting vari- 











Centrifugal Bronze Castings by SHENANGO-PENN 


@ Centrifugal casting is a process that assures castings 
of uniform density and greater strength. . 
that deliver long trouble-free service. As practised by 
Shenango-Penn, the castings are of highest quality— 
they can be relied upon for exacting and uninterrupted 
performance. For contractors in war industries our 














. Castings 


ALL BRONZES * MONEL METAL * ALLOY IRONS 


Pump and Cylinder Linings 
Propeller Shaft Sleeves 


SHENANGO-PENN MOLD COMPANY 


1601 W. THIRD ST., DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


complete machining facilities are an added advantage 


Write for these bulletins today. They describ: 
our products, alloys and facilities in complete detai! 


For Marine Service Products . . . ask for Bulletin No. 142 
For General Industrial Uses . . . ask for Bulletin No. 14! 


Bearings » Bushings 
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ous oxide coated parts during assembly, 


inspection, and storage. They are being 
used very satisfactorily for permanent pro- 
tection of oxide coated parts or enclosed 
assemblies of instruments and dial gages. 
In certain cases they are applied without 
dilution as slushing compounds. 


—E. A. Parker and A. K. 
Finishing, Vol. 40, July 


Protection of Steel by Cast Iron 
Borings During Heat Treatment 


Condensed from “The Iron Age’ 


Graham, Metal 
1942, pp. 363-367. 


A series of experiments was conducted 
on steels in the range from Armco iron to 
1 per cent C steel. The steels analyzed 





/-Foot High 
Heat 
Exchanger 
Meets New 
Requirements 


@ This pressure-tight 


welded heat exchanger is another 
example of MICHIANA adaptabil- 
ity. It consists of centrifugally cast 
tubes with statically cast return 









cast and 


trom 0.01-1.04 C, 0.017-0.30 Mn, 0.025- 
0.040 S, and 0.005-0.020 per cent P. 

Cast iron borings were obtained from 
gray iron machine castings, machined dry. 
Soda ash was mixed with the borings. 
Thirty cans were heated for 6 hrs. and 
cooled to room temperature. The maximum 
surface carbon was estimated by compari- 
son with standard samples. 

The results obtained after heating for 
6 hrs. at 1450 deg. F. showed slight de- 
carburization of 1.04 per cent C, but 0.65 
and 0.40 per cent C steel was unaltered. 
When soda ash was added, the latter were 
carburized to about 0.80 per cent C while 
1.04 per cent C remained the same. 

At 1550 deg. F. the activity of plain 
borings and steel surfaces was increased 





MICHIANA 


ateielia ccitielalmmelate 


@olacettielaty .tecieielaia 


ALLOY CASTINGS 


bends to form a complete seven-foot high pressure-tight chamber of 


special heat-resistant alloy. It performs an important function in the 


processing of one of the new light-weight metal industries, vitally 


connected with our War effort. 


* 


For new developments or routine jobs, you can depend on MICHIANA 
recommendations and be sure of long heat-hour performance. 


MICHIANA PRODUCTS CORPORATION 


MICHIGAN CITY, INDIANA 
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Very-low-carbon material was not affected 


by plain borings, while the 0.17 per cent © 





C steel was carburized. The 0.40 per cent | 
C steel seemed to be in equilibrium at this” 


temperature. 


The addition of soda ash energizes the Zz 


reaction and causes carburization 


lower-carbon steels. Higher carbon stee}e" 


are more generally carburized in the upper ® 


range of soda ash concentrations. 


The results obtained at 1550 deg. F 
are practically duplicated at 1650 deg. By 
At 1750 deg. F. Armco iron gave a values 


in the” : 


lower than the value obtained at lower 9 


temperatures. The 0.17 per cent C stegf 
also showed slightly decreased activity ig) 
the same direction. 


—David L. Ellis & 
Iron Age, Vol. 150, July 30, 1942, 


Flame Hardening 


Condensed from “Mechanical Engineeringt® 
To obtain uniform high-quality flame a 


Joseph F. Oesterle, q 
PP. 45-49, 


hardened parts the process must be given | 


the same rigid technical control as in other 


easy 


heat-treatment forms. It is not an 
cure-all and, is a new technical process. 


Spot hardening, the most elementary @ 


consists of holding an oxyacetylene flame,™ 
or flames, over an area for a fixed period, 


then quenching. Spin hardening is done 
by a torch, or torches, around the peripheral 
surface of a part of cylindrical design. The 
part is revolved 1000 surface in. per min, 
while flames are applied. Then parts are 
removed from the mandrel and quenched. 

Progressive flame hardening may |e ap. 
plied to either flat or cylindrical part.. The 
quench follows % in. back of the last row 
of flames, the quench medium bei: air, 
soluble oil or water. 

Spiral progressive flame hardening is ap- 


plied to shafts 2 in. or larger in diam, 
It is rotated at a peripheral speed 4 to 
6 in. per min. A quench follows °4 iff 
behind the flame. The burner is ac vanced 
the exact width of the flames eac! work 
revolution, 

Combination of spinning and pro, ressivéy 


welding can be used on long cylindrical 
shafts. The burners are allowed to dwell) 
for a time, then moved longitudinal! 
the work surface. 
follows the burners. 
case is produced. 

Temperature control is a very critical 
factor in obtaining high-quality results 
But since the temperature can’t be meas 
ured directly, other factors must be 
weighed carefully, such as type of equip 
ment, oxygen and acetylene pressure, dis 
tance between burner tip and w ork, the 
time interval, and design of the parts hard 
ened. 

To properly interpret results the micto- 
scope is best, comparing standard spec 
mens with the work just completed. 

The facts in this article were derived 
from experiences of the author in the R 
K. Leblond Machine Tool Co., Cincinnatt, 
where he is metallurgist. 

Gears ranging from 4 diametral pitch to 
1 diametral pitch are the most univ 
parts hardened by the progressive flame 
hardening method. Two gears are sé 
tightly together and two special gear-hard- 
ening burners are applied simultaneously. 
Thus the hardening time can be greatly te 
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XTREMELY tough, highly resistant to 
abrasion, immune to the action of most 
corrosives, Tygon tubing is finding an 

ever growing number of uses in industry ... 
not as a substitute . . . but as a better piping 


medium than metals or rubber for gas, air 
and liquids. 


Tygon tubing is flexible and elastic. In com- 
parison tests on vibrating automatic machines 
where tubing undergoes continuous twisting, 
flexing and pulling, Tygon has shown a 
flex” life ten to twelve times that of rubber. 
With multiple braid reinforcement it can be 
made to withstand high pressure; it retains 
its flexing ability under freezing tempera- 
tures, and will withstand heat up to 175 
degrees F, 
Tygon tubing is unaffected by oil, gasoline, 
salt or fresh water; it is inert to the action of 
, ost all corrosives; it is non-toxic; and it 
not subject to chemical aging. 


Tygon tubing is available in a wide range of 
sizes, in varying wall thicknesses, together 
with Tygon molded couplings. It can be 
made —— translucent or opaque; 
and in a wide color range for ready identi- 
fication purposes. 


Tygon tubing is being used for recording 
devices, siphons, sight glasses, etc., on pro- 
cess equipment; in hospitals and _ labora- 
tories; in drug manufacturing; in breweries 
and food processing plants. It is used for 
such purposes as insulating jackets for 
electric wiring, and for gasketing. In fact, 
for any purpose where a flexible, sturdy, 
highly corrosion-resistant tubing is required. 


Tygon, one of industry’s most versatile synthe- 
tics, is also available in rigid or flexible, trans- 
parent, translucent or opaque sheets; as a liquid 
for use as a paint or impregnation of porous ma- 
terials; and in formulations for casting, extrud- 
ing or molding. 


t1HED EQUIPMENT + ACID 
PROOF MASONRY + ALLOY 
EQUIPIRENT + CHEMICAL STONEWARE 


WORKS: 
AKRON, OHIO 
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duced over hardening a single gear with 
one burner. A flush quench is automati- 
cally applied when the flames are extin- 
guished, thus insuring complete hardness 
of the rounded end of the gear tooth which 
is subject to clash condition. 

One application is for hardening some 
large cast-steel, crankshaft-lathe-tool bars 
on four sides by the progressive method. 
Some of the advantages over carburizing 
are: Number of operations reduced 36 per 
cent, material cost lowered $20 per ton, 
distortion reduced 85 per cent, slightly 
higher case hardness is obtained, in large 
bars it was possible to change from a solid 
forging to a cored steel casting, reducing 
weight 35 per cent. 


A large ring gear 1s a typical example 
of a part which would be almost impossible 
to harden by any method other than pro- 
gressive flame hardening. It has a bore of 
16 in. and is 24 in. in outside diameter. 
The operation in mo way increased the 
runout of the part and resulted in a 
shrinking of only 0.001 to 0.002 in. in the 
bore. More than 100 different jobs in the 
Leblond plant are now routed to the pro- 
gressive flame-hardening machine and more 
than 9000 parts have been hardened to 
date. 

Strains are of course set up by flame- 
hardening. Stresses between the soft base 
metal and the flame-hardened surfaces are 
approximately 16,000 Ibs. per sq. in. for 
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chromium-molybdenum cast iron and 39,. 
000 Ibs. per sq. in. for SAE 3140 or 4149 
steel. Stresses can be reduced 40-50 
cent by stress-relieving the part at 400 deg. 
F. for a moderate time. Stresses are actually 
less than between core and case of cap. 
burized and hardened steel. 

Though the Leblond company has flame. 
hardened some 44,000 parts and has 235 
different jobs routed to the flame-hardep. 
ing department, the process is still in jt 
infancy. 

A. L. Hartley, Mechenical Engineering 


Rust Protection 


Condensed from “Sheet Metal Industries’ 


After a brief discussion of commonly 
encountered conditions in atmospheric cog. 
rosion, artificially applied coatings are con. 
sidered. Nickel plating has been widely 
used to protect steel. Commercially, poro- 
sity tends to disappear only with thick. 
nesses over about 0.0020 in., although 
0.0006 in. is usually considered adequate 
for mild service and 0.0007 to 0.0010 in, 
for outdoor service. Porosity can be de. 
creased by careful filtering of the nickel 
plating solution. 

Since nickel tarnishes, 2 chromium over- 
plate is frequently used. Even the thin 
nest chromium deposit is extremely effec. 
tive when used over nickel. Copper under. 
coats to nickel do not cause a marked 
increase in corrosion resistance for the 
thicknesses usually used. Undercoats of 
zinc for nickel are used commercie ly be- 
cause the zinc anodically protects t! ~ steel 
exposed by the pinholes im the nickel; 
however, special nickel plating s: utions 
must be used and it is a moo: point 
whether these composite coatings re su- 
perior to nickel coatings of equ:! total 
thickness. Bronze plating provides noder- 
ate protection under indoor conditi ns but 
is of little value for outdoor expo-ure; it 
is useful as an undercoat for nic‘el, 

Electrodeposited tin coatings are ncreas- 
ing in importance because thinner « >atings 
can be used than are possible v th hot 
dipped tin coatings and because tin is one 
of the few coatings that can be safely 
allowed to come into contact with modem 
high explosives. Tin, however, does not 
withstand atmospheric corrosion as well #s 
zinc or cadmium deposits of equa! thick 
ness, although it is preferable as a basis 
for soldering. An _ electrodeposited tin 
coating is very liable to stain unless it 
protected with an application of lanoline 
in white spirit or by passivating im 4 
suitable solution, used’ at 85 C for an im 
mersion time of 5 min.—(mentioned is one 
with 40 g. per liter NasPOQ., 20 g. per 
liter sodium dichromate, 14 g. per liter 
NaOH and Sct of Perminal KB used at 
12.5 pH.) 

Zinc and cadmium are undesirable for 
use in electrical assemblies, or in contact 
with high rubber containing sulphur as the 
result of their sensitivity to acids. 
mium has been preferred to zinc in the past 
in spite of its comparatively high cost be 
cause of its better appearance; however, 
zinc often would have been equally satis 
factory. 

Some investigators have claimed that 
Zn-Cd alloy deposits with under 10% of 
either metal are superior in corrosion tf 
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Note ta YUsers 


POWDERED METAL 
PARTS... 


-SIMPSON Dome Meier 


will help you to 
STEP-UP PRODUCTION 
and IMPROVE PRODUCT QUALITY 
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F you are a user or former 

of powdered metals, you 
can’t afford to overlook the 
time and money-saving advan- 
tages that are available with 
Simpson Intensive Mixers. 
These modern mulling units 
are far past the experimental 
stage — even in the compara- 
tively new field of powder me- 
tallurgy, Simpson Mixers are 
in daily use, proving their 
worth. 

Users find that the true mul- 
ling principle assures complete 
mix control, allows greater ex- 





© ‘he tool tips above are 
a typical example of pow- 
de, metallurgy parts made 
from materials mixed and 





blended in a Simpson In- 
tensive Mixer. These mod- 
ern machines are built in 
a wide range of sizes, 


available with electric heat- 
ing elements or steam jack. 
eted, to meet any produc- 
tion requirement, At the 
right is a Laboratory size 
machine with stainless steel 
pan to guard against con- 
tamination and electric 
heating elements for tem- 
perature control. 





trusion capacity, eliminates 
segregation of various metals, 
and keeps varied weights to- 
gether. In addition, Simpson 
Mixers will produce in a few 
minutes what ordinarily re- 
quired a full day’s time to mix 
in old type mills. 

Thus you can step-up pro- 
duction, and increase product 
quality, through the resultant 
complete blending of the finest 
ground metals made possible 
with Simpson Intensive Mixers. 
Write for complete details. 


sSIMP Soy e BUILT IN 10 SIZES 
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sistance to either zinc or cadmium deposits. 
Corronizing consists of a composite deposit 
in which zinc or tin is deposited on an 
undercoating of nickel and the whole heat 
treated; thicknesses of nickel and zinc are 
very small. This process has been used 
fairly extensively in the United States. 


—H. Silman, Sheet Metal Ind., 
Vol. 16, July, 1942, pp. 997-1008. 


A New Substitute Finish 


Condensed from “Products Finishing” 


Priorities restrictions have made many 
plated finishes unavailable. The “vitreous 
silver’ finish described here was developed 
as a substitute for these unavailable fin- 
ishes. 


TOOLS, 





100 


Since the basis metal most likely to be 
available is steel, and the most practicable 
finish metal not under priorities restrictions 
is silver, a silver-finished steel was chosen 
for investigation. The problems to over- 
come with this finish are how to protect 
the silver from tarnish and how to make it 
resistant to fairly severe handling. Lacquer 
finishes are not satisfactory from the stand- 
point of abrasion resistance and availability. 
A ceramic glass finish was proposed and 
tried. 

A ceramic jewelry enamel was developed 
that had sufficient scratch resistance and 
resistance to thermal and mechanical shock. 
The adhesion to the ordinary cyanide- 
silver deposit was not satisfactory, but it 
was found that adhesion to the slightly 
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Starting Point for ALL-OUT Production 


Tools—correctly hardened—true to size—scale free—and without decarb 
or soft skin are essential for all-out production. 


You don't need to put up with less, in heat-treating high speed tools. 


One plant reports: “Since installation, we have heat-treated approxi- 
mately 100,000 pieces in our Sentry High Speed Furnace without a 


single failure.” 


If you are not getting results like this, investigate the Sentry furnace and 
its inherently neutral atmosphere assured by Sentry Diamond Blocks. 


See a Sentry in Operation 
or write for Bulletin 1012-5C  B-411 


{ BOOTH 


The Sentry Company 
FOXBORO, MASS.,U.S.A. 
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gtanular silver deposit from the Woods 
type of bath was good. 

Ordinary cleaning and plating proced- 
ures are used. The strike bath has the 
formula: 


Silver nitrate..... 0.15 to 0.30 oz. per gal, 
Sodium cyanide...... 10 to 20 oz. per gal, 
Potassium nitrate..... 0 to 10 oz. per gal, 


Current density..10 to 25 amps. per sq. ft, 
Time—1 to 3 min. 


The plating bath formula is: 


ok a ee ee 4 oz. per gal. 
Sodium cyanide .......... 4.5 oz. per gal, 
Potassium nitrate......... 16 oz. per gal, 
Current density...3 to 6 amps. per sq. ft, 
Temp.—80 to 85°F.; Time—20 min. 


After rinsing and drying the article, a 
water solution of the jewelry enamel js 
applied with a spray gun and the enamel 
fired at 1450 to 1500 deg. F. for 5 min. 

The finish is lustrous and attractive and 
has exceptional resistance to heat, water, 
mild alkalis and acids. It will not, how- 
ever, withstand bending. 


—Harold J. Kroesche, Products Finishing, 
Vol. 6, July 1942, pp. 30-34, 


Coated Welding Electrodes 


Condensed from “Wire & Wire Products” 


Welds made with mild steel bare rods 
will have a tensile strength only aout 
80% that of the wire, while elongation 
will be about 6% because the weld is full 
of oxides and nitrides. The first purpose 
of a coating, therefore, is to protec: the 
metal passing across the arc from ox gen 
and nitrogen by means of the heavy ert 
gases produced by combustion of the na- 
terials comprising the coating. 

The use of coated welding elect des 
began to spread rapidly a little ore 
than a decade ago. The wire for uild 
steel electrodes may be of the same © aly- 
sis as used in the old bare rods but 
the strength of the deposit will be 6 000 
to 85,000 Ibs./sq. in. as compared to « >out 
45,000 Ibs. for deposits of bare rods. The 
coating must enable welder to use  on- 
siderably higher current than with bare 
rods, must provide average of 3 timc: the 
welding speed of bare rods, increasc the 
ductility by 400% without depositing any 
strengthening alloys (except possibly to 
replace some of the manganese and car- 
bon otherwise burned away). 

There is no universal coating. Coatings 
must be specially designed for the type of 
rod (stainless, hard surfacing, etc.) and 
for the use (D. C., A. C., high speed 
flat position, all position, etc.). Coatings 
are composed of a number of chemicals 
and minerals, each of which has a specific 
action . . . one may protect crater against 
oxygen, another may give smoother oper- 
ating characteristics, eliminate spatter, etc. 
Each rod manufacturer's coating differs from 
that of every other, even for the same type 
rod. Formulae are kept secret, and, of 
course, there are countless combinations. 

Almost all heavy coated rods in the 
United States are extruded; coatings are 
applied in somewhat plastic form under 
tremendous pressure. The rods are passed 
through die holes and further processed 
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(including precise and controlled drying) 
Texture of coating must be dense. There 
must also be no materials in coating which 
might pick up moisture from the air. Un- 
dercutting, undue spattering, and erratic 
arc are all due to improper coating. 
However, rods of different make but 
the same type also differ because one man 
ufacturer may sacrifice a specific property 
for another. As the result of rigid man 
ufacturers’ tests, all rods on the market are 
of acceptable quality. However, there are 
certain small points of technique in which 
these rods of different make may differ; 
unless these are given due consideration 
by the welder, he will have trouble or not 
get the results he could otherwise. Heavy 


protected coatings have proven the most 
important development in the welding in- 
dustry. Acceptance of electric welding in 
shipbuilding, tanks, and other ordnance 
work is due entirely to this development. 


-——-R,. O. Waldman, Wire & Wire Prod.. 
Vol. 17, Aug. 1942, pp. 398-399; 425 


Gas Welding Cast Iron 


Condensed from “The Iron Age” 

Successful gas welding of cast iron de 
mands the ability to identify the type of 
iron in the part to be welded so that it 
may be properly heated and cooled to main- 
tain those properties after welding. 


Never has there been a time demanding more. 
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White cast iron must be preheated to 
from 600 to 1300 deg. F., depending 
upon the size and shape of the casting 
and the location of the break. If the weld 
is so located that there is freedom for 
expansion, lower temperature will be suf. 
ficient; otherwise higher temperatures must 
be used. Oxweld No. 9 cast iron and Ox. 
weld ferro-flux are satisfactory rods and 
flux. After welding, work should be 
heated uniformly to about 1600 deg. F. 
and allowed to cool in the open air. 


Gray cast iron welding follows the same 
procedure except that local preheating may 
be used if the part is sufficiently isolated 
from the main part of the casting to permit 
free expansion and contraction. After 
welding, the casting should be reheated to 
1300 deg. F, and cooled in confined at 
mosphere. 


Alloy cast irons should be preheated the 
same as other castings. After welding 
they require special heat treatment. Alloy 
welding rods are used. 


Poisoned cast iron, impregnated with 
foreign substances, are difficult to weld. 
Control of molten metal is important, be. 
cause molten cast iron is extremely fluid 
and tends to remain fluid for a long time. 
The pieces should be placed parallel to 


and touching each other. The welding head 
should be a size larger than that used for 
steel and the flame should be neutral. To 


tack weld the rods in position, the tip of 


the inner flame may be played in the val- 
ley between the rod until the metal melts 
and the two fuse together. A third rod 
used as filler shunld be dipped in a fi 

The end of the pieces to be welded 
should be heated for an inch or two, let- 
ting the inner cone touch the metal, moving 
it in a circular motion so that both | des 
are heated evenly. As the metal gets ot, 
the circles are narrowed. The rod is s! wly 


brought closer, timing the movemen « 
that the welding rod and base meta! will 
reach the melting point at the same © me. 


When this point is reached, the we! ding 
rod is lowered into the melted base ictal 
and 4% in. of it melted off. Molten metal 
should not be stirred with the weiding 
rod. The end of the rod should touch 


the base metal and melt off. When white 
spots are noticed on the surface, the flux 
should be added. After tack welding, the 
pieces should be heated with a blowpipe to 
about 300 deg. F. 


A typical example of welding a heavy 
casting is a gear case about 21 ft. long, 
cracked upward from the opening. It was 
preheated to 500 or 606 deg. F. in a fur- 
nace heated with charcoal. Bricks for the 
furnace were laid on the cement floor and 
the sand spread over them. Walls were 
built of a course of brick. The crack was 
chipped out to form a 90-deg. V. The 
charcoal was ignited by a’ blowpipe and 
welding was started at the far end of the 
left-hand branch of the Y-shaped crack. As- 
bestos was placed on the edge Of the fur- 
nace to protect the operator from the heat. 

After the welding fire was left to burn 
itself out the casting was not disturbed 
until completely cold. If the casting is too 
large to be moved to a welding shop, 4 
preheating furnace is built around it. 


—Iron Age, Vol. 150, Aug. 6, 
1942, pp. 58-62. 
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Accurate temperature control, including —s as well 
as cooling, and recovery of heat, are valuable features. 


See the Niagara Aero Heat Exchanger at Booth C-428, 
National Metal Congress, or write for Bulletin 90. 
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Sprayed Metal Bearings 
Condensed from “The Iron Age” 


Spraying bearings, bushings and liners 
consists. of using predetermined amounts 
of metal on an arbor which is 0.001 to 
0.003 in. under finish size. The o.d, js 
then machined, and since only partial bond 
is formed, the bushing may be pressed off 
When immersed in oil bearings absorb 
about 10 per cent of their weight. Spray. 
ing permits the combination of various 
metals which could not conveniently be 
combined either by casting or powder 
metallurgy. 

Comparison of cast with sprayed babbitt 
shows that latter has a coefficient of fric. 
tion about 25 per cent lower than the 
former at a speed of 1,000 ft. per min. 
Sprayed babbitt seizes at 7040 Ibs. per sq. 
in. as compared with 5760 lbs. per sq. in. 
for cast. Cadmium-silver-copper tested had 
a higher seizure load than cast lead-bronze, 
and lower coefficient of friction. 

A series of tests were made on a new 
type of bearing designed to have: anti- 
friction qualities of a tin-base metal in 
combination with other desirable com- 
ponents. The surface was covered with 
fine pores. Into these a tin or tin-base 
metal was loaded. The results of the 
tests showed a coefficient of friction which 
was but a fraction of either lead bronze or 
cadmium-silver. 

To test the strength of sleeve bearings, 
three sprayed metal bushings were used 
(1) was Metcoloy No. 1, stainless steel; 
(2) silicon-aluminum; (3) Sprabronze; 
and also (4) another of pressed powdered 
bronze. Bushings were placed in a com- 
pression testing machine, between (fitted 
plungers, and compressed to failure. Nos. 
1 and 3 failed by splitting at end while 
Nos. 2 and 4 failed by bulging. Results 
showed that all had sufficient strength 
and that the poorest sprayed bushin’ had 
more than twice the compressive stren:th of 


powdered metal bushings: 
No.1 No.2 No. 3 o. 4 
Elas. lim., Ibs./in.2 44,000 25,050 19,140 7,500 
Load in tbs./in.® 
required for set 
of 09.002 in. 53,100 26,670 21,350 3,125 
Ult. str., compres- 
sion Ibs./in.* 70,850 53,100 30,600 15,100 


—Iron Age, Vo!. 149, 
June 25, 1942, pp. 52-53. 


New Electrical Contact Materials 


Condensed from “Electrical Review” 


Silver and platinum are used as contact 
materials in telephone relays. They differ 
chiefly in their tendency to form tarnish 
films in industrial atmospheres. For heavier 
currents than those used in telephone work, 
platinum is unsuitable, partly because of 
the high cost of the larger contacts needed 
and partly because of its poor resistance 
to the destructive effects of arcing. 

Silver has been used in many cases with 


success, but under particularly severe con- S 


ditions in a.c. circuits, such contacts fail 
by welding at “make,” while in dc. cit 
cuits they suffer from “material transfer.” 
For this kind of duty, tungsten contacts 
have been used, as they have little tend- 
ency to weld and much greater resistance 
to material transfer. However, in appara 
tus where only very moderate spring pres 
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CALLITE FINE WIRE means faster produc- 
tion, longer service—for anything from sturdy gun cleaning 
brushes to delicate precision springs. There’s no compromise 
with quality, temper, tolerance or finish in Callite wire, for 
Callite’s standards are traditionally the highest in the 


If you have a wire problem, call on Callite’s skilled 
technicians for a quick solution and the proper wire for 
your specific needs. CALLITE TUNGSTEN CORPORATION, 
546 39th Street, Union City, N. J. Branch Offices: Chicago, Cleveland. 


FREE — New Wall Chart of Standard Wire Gauges — 
diameters, physical properties of 15 alloys. On vest pocket card if preferred. 
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sures are available, the tungsten oxide film 
produced by arcing is very tough and often 
leads to inadmissible degrees of contac 
resistance. 

Certain of the silver-molybdenum ang 
silver-tungsten powdered metal combina. 
tions have proved to be satisfactory, by 
they are primarily for use where far greate 
mechanical pressures between the contacts 
are available to off-set the increased cop. 
tact resistance as compared with silver 
They are not ductile, so that the contacts 
are relatively expensive to make, 

A new silver-nickel material provides , 
compromise between ability to withstand 
the destructive effects of arcing and the 
liability to material transfer on the one 
hand, and reasonably constant contact fe. 
sistance under fairly light spring pressures 
on the other. Its cost is not dispropor. 
tionate to that of silver, and it is ductile 

Microscopic examination shows finely 
dispersed nickel particles in a silver matrix, 
The nickel is responsible for relative free. 
dom from sticking and resistance to wear 
and arcing. The annealed hardness of 
silver-nickel is greater than that of silver, 
while its conductivity appreciably exceeds 
that of tungsten. 

Determination of comparative tendencies 
to material transfer from negative contact 
of various metals and alloys after 400,000 
operations at 110 volts rectified d.c. indi. 
cates that transfer of silver-nickel begins 
at a lower current than with tungsten, but 
the slope of the curve is far more gradual. 

When current exceeds about 2.1 amps. 
in the circuit-conditions employed, tung. 
sten is transferred at a greater rate than 
silver-nickel. Under service conditions in 
heavy-duty relays, contact resistance of 
silver-nickel approaches that of silver. 

Satisfactory life periods have been ob- 
tained when handling 8-10 amps. 250- 
volt a.c. circuits and 3-4 amps. 1 dc. 
circuits of low inductance. In the latter 
instance, a spark quench in the for of a 
selenium rectifier was used. These urrent 
values would probably be reduced under 
highly inductive conditions, or if no spark 
quench were included. 

Experimental work indicates that the 
order of decreasing freedom from sticking 
of various contact materials is tungsten, 
silver-tungsten, silver-molybdenum, _silver- 
nickel, 10 per cent gold-silver, silver, 60 
per cent palladium-copper, platinum-gold- 
silver, palladium, commercial platinum, and 
20 per cent iridium-platinum. 


—H. R. Brooker, Electrica! Rev. 
Vol. 130, May 22, 1942, pp. 651-652 


Heat Resistant Alloys 


Condensed from “Metals Technology’ 


Cast 26 Cr, 12% Ni alloys are austenitic, 
but carbides, ferrite, sigma (a lamellar ag- 
gregate), and non metallic inclusions may 
be present. At elevated temperatures, fer- 
rite is weak, but ductile and not neces 
sarily detrimental. 

Sigma may develop readily near 1600 
deg. F. if chromium and silicon are high 
in comparison to nickel. Although sigma 
is weak and brittle, small amounts may 
cause no more embrittlement than caf 
bide precipitation. A limitation of fer 
rite content above 1800 deg. F. may also 
restrict occurrence of sigma at 1600 deg. 
F. if unusual sigma stabilizers such 4 
molybdenum are not present. The non- 
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magnetic lamellar constituent appears to 
be associated with high nitrogen (around 
0.2%). L. C. S. at 1800 deg. F. (limit- 
ing creep stress which will produce uni- 
form elongation rate—stage Il—of 1% in 
10,000 hrs, as extrapolated from tests under 
2000 hrs. duration) increases linearly with 
the percentage of carbon from 600 Ilbs./ 
sq. in. for 0.19% C to a maximum of 2,650 
lbs./sq. in. for 0.52% C, then decreases 
with the appearance of continuous carbide 
networks. 

Nickel, nitrogen, and carbon tend to in- 
crease strength at temperature, while 
chromium, silicon, tungsten or molybdenum 
increase ductility at the expense of strength 
if they do not lead to excessive sigma. 


L. C. S. at 1800 deg. F. may vary from 
830 to 2200 Ibs./sq. in. and life in a 
rupture test at 1400 deg. F. under 20,000 
lbs./sq. in. from 11.6 to 25.4 hrs. for 
analyses representing the extremes of a 
narrow chemical composition of 26 Cr- 
12% Ni; therefore, restrictions of chemical 
composition alone are not adequate for con- 
trolling elevated temperature strength. 
Strength and ductility at elevated tem- 
perature are inverse qualities and a choice 
should be made between them based on 
service analysis. However, ductility values 
are considerably affected by the technique 
of measurement. Total elongation at frac- 
ture under constant load and temperature 
appears to be the best rapid measure of 
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comparative ductility. Since brittle faij. 
ures sometimes occur at room temperature 
after extended elevated temperature opera 
tion, residual ductility is a desirable char. 
acteristic. Tensile tests after brief aging 
(i.e. 24 hrs. at 1400 deg. F.) give a use. 
ful indication of this property. 

Samples showing an elongation in a 
room temperature tensile test of 4.3-28.3% 
in 2 in, after such an aging showed a cor- 
responding elongation of 1.5-24.0% ip 2 
in. in elevated temperature rupture tests at 
1400 deg. F. under 20,000 Ilbs./sq. in.; 
however, the L. C. S. at 1800 deg. F, 
for these alloys varied from 3000 for the 
more easily embrittled alloy to about 1,- 
200 Ibs./sq. in. for the most ductile alloy, 
The residual ductility at room temperature 
decreases with increasing load for approxi- 
mately constant time at 1800 deg. F. and 
also with increasing time under constunt 
load. Therefore, specification of high 
elongation after aging is not a reliable in- 
dex of residual ductility after exposure to 
stress at high temperature. 

Structural damage as distinguished from 
embrittlement by precipitation hardening 
may be the cause of low residual ductility 
or of failure. The specification of a mini- 
mum elongation at room temperature pluces 
a premium upon weaker alloys if used 
alone, but is valuable to indicate tend- 
ency toward embrittlement, carbide precipi- 
tation and presence of serious inclusions, 
Strong alloys are more susceptible to fail- 
ure under overloading from hindered ther- 
mal contraction than are very ductile 
compositions. Sstress strain rupture tests 
provide a measure of elevated temperat ire 
strength, ductility and life before fract ire 
under overload. Such a test might be 
included in a specification for alloys ‘or 
elevated temperature service if it did ot 
require a precision confined mainly to 
creep laboratory practice and if magn: «ic 
analysis were not more promising. 

The amount of ferrite developed » th 
or without stress at elevated temperat. es 
is an inverse function of creep streng'h; 
permeability (H-24) varied from 2.01 to 
1.02 after a water quench from a 24 hr. 
soak at 2000 deg. F. while L.C.S. at 1500 
deg. F. for the same alloys varied from 
600 to 2,200 Ibs./sq. in. Such a magnetic 
test would have many advantages over a 
creep test requirement and would also 
eliminate heats with excessive amounts of 
ferrite which might transform to sigma 
during service. 


—H. S. Avery, E. Cook and J. A. Fellows, 
Metals Tech., Aug. 1942, T. P. 1480 (22 pp.) 


Nitrided Cast Iron as a Substitute 


Condensed from “Metallurgia’ 


All drop forgers and stampers are fa- 
miliar with “clipping tools,” used in a 
press adjacent to the stamp to remove 
the “flash” of metal that is forced out 
between the two dies as surplus. 

Nitrided cast iron was found in actual 
service to be the most effective material. 
Thus, 28-28 Ni-Cr steel tools produced 
an average of 3,600 clippings per tool; 
gray cast iron, 4,200; typical chrome 
H. R. steel, 9,000 and nitrided cast iron, 
30,000. 

It was natural to consider possibilities 
of nitrided cast iron. Nitrided surfaces 
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Series is daily proving its superior 
qualities. 
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PURDY’S KNOWLEDGE of steel pro- 


blems carries right through to production 
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offer heat-resistance, strength and hard 
mess. Casting the iron to close to finished 
shape seemed practical. 

A pair of tools was cast to pattern in 
the proper quality cast iron. Outside di- 
mentions were cast to size, but working 
faces were left 4 in. full to allow for 
machining. Castings proved of close tex- 
ture and so free from blowholes that, prior 


| 


to nitriding, the polished working faces | 


resembled steel. These faces, when rough 
machined, were left 1/32 in. full so 
that any areas decarburized during pre- 
liminary heat-treatment could be removed 
prior to hardening in nitrogen. 

After rough machining, the tools were 
heated slowly to 1652 deg. F., soaked for 
a few minutes, then cooled in a weak air 
blast. Since this special iron had air- 
hardening properties, this treatment 
strengthened it to support later the hard 


face and also made it receptive to the 
penetration of nitrogen. 
In finish machining, a slight radius 


was shaped on all sharp corners to re- 
duce risk of spalling through penetration 
from two directions. 

The tools were included with a batch 
of steel parts in the nitrogen hardening. 


| They were treated 90 hrs. at 932-950 deg. 


F. On withdrawal they closely resembled 
treated steel parts. 
In service the tools were extremely suc- 


| cessful. Clippings were clean and seizures 
few. Temperatures of working had no 
effect on the nitrided surface hardness. 


Though too hard to file, the absence of 
distortion during production plus the in- 
finitely longer life offered made it almost 
unnecessary for any touching-up during 


| use. 


Bernard Thomas, 


Metallurgia, 
Vol. 26, July 1942, 


pp. 87-88. 


Thermit—Industrial and War Uses 


Condensed from 
"Chemical & Metallurgical Engineering” 


Thermit is an important ingredient of 
the all-too-familiar incendiary bomb and 
chief material in the thermit welding 
process, a high temperature operation, ap- 
plicable to heavy work such as crankshafts, 
stern frames of ships and machine parts. 


| The process is in the field of alumino- 


thermics and its use for many new ‘appli- 
cations awaits only the opportunities to ex- 
plore and perfect them. 

In welding it is applied both to re- 
pairs and new construction work. It is 
utilized to produce carbide-free metals and 
alloys. Thermit is used alome or as a 
priming charge in incendiaries. 

The science of alumino-thermics is based 
on aluminum’s great affinity for oxygen. 
An initial temperature of 2100 deg. F. is 
needed to start the reaction, whereupon the 
granular aluminum burns in the oxygen 
supplied by the metallic oxide until con- 
sumed, leaving a molten slag of aluminum 
oxide over a bath of superheated molfen 
metal. Resulting temperature is over 5000 
deg. F. 

An oxidizing ignition powder, such as 
barium peroxide, is ignited with a match, 
fuse, fulminave cap, or black or smokeless 
powder, the reaction taking 30 sec. 

The magnesium-thermit incendiary bomb 
was invented during the closing months 
of World War I. Common sizes of pres- 
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8 aw of modern anti-aircraft plaster a wide 
radius with their “flak”. . . fire with machine gun 
rapidity. But neither range nor rate of fire will be effec- 
tive unless control instruments are accurate. 

The same careful control that governs the operation 
of military equipment must be exercised in its con- 
struction, That is why the photograph above illus- 
trates a step just as important in warfare as accurate 
anti-aircraft fire. For it shows controlled pouring as 
practiced at the Lebanon Steel Foundry . . . fabricators 
of equipment for the nation’s armed forces and for 
industries vital to the war effort. 

Control of Lebanon pouring... both lip and bot- 
tom... begins before the ladles are tipped. Thoroughly 
trained men check every mold for cleanliness. The 
pouring temperature is carefully regulated to the type 
of casting . .. whether thin-sectioned or heavy. Optical 


pyrometer readings are taken. Speed of pouring is 
controlled with regard for size and contours, Pour- 
ing personnel is selected for alertness. 

To obtain the outstanding integrity and soundness 
of Circle () Castings, Lebanon pays the premium 
of control without skimping...control day in and 
day out. That’s why Circle () Castings measure up to 
the severest demands of both battlefront and home 
front. That’s why they are the logical choice of such 
industrial leaders as American Car and Foundry and 
Baldwin Locomotive. 


Lebanon metallurgists have had close contact with war production 
requirements since the beginning. Their experience in solving today's 
type of industrial problems is available to interested organizations. 


LEBANON STEEL FOUNDRY - LEBANON, PENNA. 
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ent Axis bombs weigh 2.2 lbs. The 
bomb is a tube of magnesium alloy filled 
with firmly packed thermit mixture, fitted 
with tail fins and a firing mechanism. 

The bomb ignites on impact, a pin be- 
ing driven into a firing cap that sets fire 
to a starting charge, which ignites the ther- 
mit. It normally burns for 15 min., but 
water speeds it to 2 min. 

Some bombs contain oil of high flash 
point along with thermit, with metallic 
sodium or potassium sometimes mixed with 
the oil. Japan uses thermit alone as a 
burning mixture. The thermit even burns 
under water. Peculiarly, thermit burns 
through a 1-in. steel plate faster than 
through a plank, the charcoal on the plank 


serving as insulator. 

Thermit, as employed for welding, is a 
mechanical mixture of finely divided 
aluminum and iron oxide in the form of 
magnetic iron scale, proportioned 3 Ibs. of 
iron scale to 1 lb. of aluminum. 

Actual thermit mixtures for welding con- 
tain materials other than aluminum and 
iron oxide. Size of the particles of the 
metallic oxide influence the time and tem- 
perature of the reaction. Through the ad- 
dition of metallic elements, a wide varia- 
tion in the analyses of thermit-made-steels 
is provided. By the same means tensile 
strength, ductility and hardness of the re- 
sultant steel are controlled. 

The average analysis of thermit steel for 


Sulturic acid is used in many production processes 


and must often be concentrated after use as well as 


handled in a multitude of strengths and tempera- 


tures. Duriron equipment—pumps, valves, pipe and 
fittings, concentrators, etc.—is highly resistant to 


sulfuric acid in all concentrations and at all tem- 


peratures. 


Hydrochloric acid has many applications and of par- 
ticular note is its use in magnesium production. 
Durichlor equipment will handle hydrochloric acid 
and other chlorine compounds up to the boiling 


point. 


Hydrofluoric acid is extremely corrosive and is used 
in many processes recently developed, such as the 
manufacture of high octane gasoline. Durimet, a 
nickel-chromium-silicon stainless steel, is one of 
very few alloys found satisfactory for certain appli- 


cations. 


Phosphoric acid is of particular interest today in 
rust-proofing of sheet steel and plate prior to plat- 
ing. Phosphoric acid often contains hydrofluoric 
acid as an impurity and is being handled success- 
fully by Durco Alloys. 


Consult us if you are seeking an alloy to withstand 
the ravages of any corrosive solution. 


800 











welding is: Carbon, 0.20-0.30 per cent; 
manganese, 0.50-0.60; silicon, 0.25-0.50; 
sulphur, 0.03-0.04; phosphorus, 0.03-0.04; 
aluminum, 0.07-0.18. 

Such a weld has an average tensile 
strength of around 70,000 Ibs. per sq. in., 
with an elastic limit of around 36,000 Ibs. ; 
it has properties approaching forged steel. 

Four common thermits for ferrous metals 
are: Plain, finely divided aluminum and 
iron oxide; forging, which contains addi- 
tions of manganese steel and mild steel 
punchings, used on forged steel; cast-iron, 
with additions of ferro-silicon and mild 
steel punchings, used for cast iron; and 
Wabbler thermit, for building up worn 
wabbler ends for rolls and pinions in steel 
mills. 

There are two welding methods: Pres. 
sure and fusion, the latter more common 
and where the thermit steel is deposited 
as weld metal. Im the latter, parts are 
lined up and a parallel-sided gap, at the 
point where the weld is to be made, is 
cut, the width of the gap depending on 
the size of the section. Around the gap a 
wax pattern is formed and a refractory sand 
mold built, which provides an annular space 
at the weld. 

Parts to be heated are preheated to burn 
out the wax of the old pattern and dry the 
mold. Thermit is placed in a specially de. 
signed crucible. When reaction is com- 
pleted, crucible is tapped, thermit steel 
running into the mold. This steel, having 
100 per cent superheat, held in place by 
the mold, gives up its superheat to ad- 
joining parts and fuses with them. 

In rail welding, molds are made on 
standard patterns and wax patterns are ‘is- 
pensed with. 


—J. H. Deppler, Chem. & Met. ing 
Vol. 49, Faly 1942, pp. 95-96, 


Metal-Design of a Japanese 
Aircraft Engine 
Condensed from "The SAE Journal 


The results of a study of an engine taken 
from a crashed Japanese plane are of 
considerable metallurgical interest. At the 
time when this engine was built, there 
were evidently adequate supplies of nickel, 
cadmium, chromium, cobalt, copper, mo!lyb- 
denum and tungsten. The single magne- 
sium alloy found contains 4.6 Al, 2.6 Za 
and 0.28 per cent Mn, in addition to 
magnesium. 


With regard to aluminum alloys, 17 § 
is used for many parts, such as main 
crank case, tappet guides, and piston-pins. 
An alloy containing 3.93 Cu, 1.37 Mg 
and 1.67 per cent Ni, either cast or forged, 
is used for special purposes such as pis- 
tons, cylinder heads and snpercharger front 
housing. 

An all-purpose steel, either case-hard- 
ened or hardened throughout, is used for 
connecting-rods, crank-shaft, valve rockers, 
etc. The crank-pin contained about 1.5 Cr, 
3.5-4.5 Ni, 0.3-0.4 Mo, 0.35-0.5 per cent 
Mn, and small amounts of silicon and 
copper as impurities. Carbon is varied as 
required. The same steel with lower mo- 
lybdenum and 0.5-0.9 W and 0.2-0.4 per 
cent Co added is used for the propeller- 
shaft and the starter and accessory drive- 
shaft. 
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Effect of Alloy Elements on Properties of Steels 


Carburizing 4.5 per cent Ni steel 
with about 0.8 per cent Cr is used for 
propeller reduction gears, cam, and knuckle 


pins. This steel with 0.4 per cent Mo 
added is used for the reduction-gear 
pinions. 


Nitriding is used only in the cylinder 
barrel, the steel conforming very closely to 
AMS6470. The depth of nitriding is 0.10 
and 0.20 in. in the 2 barrels cut. Core 
hardness is 22-34 Rockwell “C’ in one 
specimen. Magnetic inspection of the stee] 
parts showed acceptable material. 

Plating is used extensively. Supercharger 
oil-seal rings and most of the propeller. 
shaft were cadmium-plated, as were the 
more common points such as valve springs, 
valve rockers, push-rods and impeller shaft. 
Chromium plate is used on the under side 
of the inlet-valve head and on upper pis- 
ton-compression-ring outside diameters. 
Lead is used in the master-rod bearing bore. 


—W. G. Ovens, S.A.E. Journal, 
Vol. 50, July 1942, Trans. pp. 253-266. 


Selecting Alloy Steels 


Condensed from “Metal Progess’ 


A practical guide has been set up to 
show the trends of influence of certain al- 
loying elements when added to a plain car- 
bon steel, such as 1015, 1020, or 1030. 
The proposed scheme applies only to fine 
grained steels. 

In the chart or table, the rating numbers 
vary from zero to +10 where the element 
is favorable and from zero to — 10 where 
use of the element is detrimental. P means 
that the effect is proportional to the am. unt 
of the alloy. S means small quant ties 








WEAR RESISTANCE: Steel fully hardened (no free ferrite) to Rc60, drawn at 300-400° F. 
0 +10P +6P +1P 0 +2P +8P 


WELDABILITY: 


—2L —10P —10L —7L —3P —5L 


Susceptibility to small ruptures when fusion welding without pre- or postheating— 


—10L 


G 
rf A — Mn P S Si Cr Ni Mo ( 
0.1.0.3% 0.3-0.85% 0.25-2% —0.15% —0.3% —2% —1.1% —5% —0.75% —0.25% —1.°% 
ANNEALING: Degree of accuracy necessary to control temperature when annealing to lamellar pearlite 
+3L +5P —2L 0 0 —2P +-3P SP 3L +-2P — ( 
CARBURIZING: Depth of case only— 
0 —4P +5P 0 0 —10L +2P —3P —2P +2P —!1 
CORROSION: In atmosphere or weakly corrosive liquids— 
—3P —6P 0 +-10P —10P +2P 0 +6L +2P 0 +11 
CREEP RESISTANCE: At temperatures up to 950° F.—Steels drawn at higher temperatures— 
+2I —3P 0 0 0 0 +1P 0 +10P ? 
DISTORTION ON OIL QUENCHING and susceptibility to quench cracks— 
—I1P —2P —4P —3P 0 —I1P —4P —2P —3P —i] 0 
FABRICATION IN COLD BENDING— 
—2L —10P +2I —10L —7P —6P —10P +5S +358 +3P +2P 
HOT WORKABILITY—formation of seams, scale, decarburized skin, resistance to flow— 
+2P —7P +7S 0 —10S —5P 0 —6P —3P 0 —10S 
HARDENABILITY or hardness penetration (basis 0.7-1.0% Mn) 
+1P 4-2P +10P +3P —2P +28 +78 +10L +78 +51 +(?) 
MACHINABILITY: Steel annealed maximum lamellar pearlite— 
+-2P +31 —2L +6P +10P —2L —2P —10P —4P 1P —(?) 
TOUGHNESS: Steel fully quenched and tempered to 300 BHN 
0 -—1P 0 —S5P —3P 0 0 +6P +2S +1P +(?) 
TOUGHNESS AT —50 F.: Steel fully quenched and tempered to 300 BHN— 
0 —2P 0 —5P —3P 0 0 +10P +2S +1P +(?) 
+3L +5P +2P +(?) 
—10L —10L +1P —4L 
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are most effective. L means large quanti- 
ties, near the top of the range, are needed. 
I signifies that intermediate amounts are 
most effective; + (?) means probably 
positive influence; —(?), probable nega- 
tive influence. It should be remembered 
that merit numbers are generally based 
upon use of the maximum percentage 
shown for each element. 


The toughness ratings are based on 
standard V notched impact for heat-treated 
steels. When the chart is used to arrive 
at the most suitable steel for a certain ap- 
plication, all the favorable and unfavorable 
points for the properties involved should 
be summed up so that the user can deter- 
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mine which alloying elements will give 
best results. 

At present, the trend is to standardize 
on fewer types of steels and the use of 
smaller amounts of alloying elements, as 
in the N. E. 8000 steels. 


—J. Mitchell, Metal Progress, 
Vol. 42, July 1942, pp. 53-61. 


Diesel Engine Bearings 
Condensed from “Mechanical Engineering” 


When metals are freely available, four 
types of lining materials are used in diesel 
engine bearings: (1) Tin base; and (2) 
lead-base babbitt of several compositions, 
both in combinations with back structures 


Powdered Bronze 


























NEW 
Catalogue 


Listing over 2000 
stock sizes of John- 
son LEDALOYL for 
which we have tool 
and die equip- 
ment. Write for your 
free copy. 





JOHNSON BRONZE 


C/eeve BEARING HEADQUARTERS 
769 S. MILL STREET » NEW CASTLE, PA. 


When you design a new motive unit, 
give serious consideration to the use 
of self-aligning bearings. Properly 
designed and installed, they deliver 
excellent service plus the large saving 
they make in assembly operations. 


When you want self-aligning bearings 
that are low in cost, yet tops in perform- 
ance... — JOHNSON LEDALOYL. 
This new development in powder meial- 
lurgy provides all the excellent bearing 
alities of cast bronze but eliminates 
the expense of machining. In addition, 
LEDALOYL holds up to 35% oil by 
volume, thus assuring the right 
amount of lubrication in the right 
place, at the right time. 
Why not investigate the possibilities 
of using LEDALOYL in your product? 


Complete information is availa- 
ble at no obligation. Write today. 









of steel, bronze and cast iron; (3) cadm. 
um-silver-copper bearing alloy; arid (4) 
copper-lead mixtures, both in combinations 
with steel backs only. Connecting-rod bear. 
ings usually show distress before main 
bearings are affected. 

The substitution of lead-base babbitt for 
tin-base in diesel or gasoline engine bear. 
ings is not at all gloomy. There has been 
a trend in this direction for main, con. 
necting-rod and camshaft bearings for sev. 
eral years, the reason being improved per. 
formance. 

Tests were conducted among four types: 
(1) Cadmium-silver copper (silver, 0.75 
percent; copper, 0.50; cadmium, balance). 
(2) copper-lead (copper, 70 per cent, lead 
30); (3) genuine tin-base babbitt (anti. 
mony, 7.5 per cent, copper, 3.5, tin, 89); 
(4) Bermax high-lead babbitt (antimony, 
9-11 per cent, tin, 5-7, copper, 0.25, lead 
balance). In general, with good lubrice. 
tion and moderate loads, temperature rise 
for the four types tested very closely within 
the range defined by tin-base babbitt bear. 
ings. 

As to friction and wear, shaft wear with 
cadmium-silver-copper bearing was high: 
with copper-lead, it was worse. Wear with 
the high-lead was lower than with the tin 
base. 

Tests were made with no lubrication 
and it became evident that Bermax high. 
lead babbitt requires more lubrication thap 
the tin-base babbitt. There is little con. 
nection between bearing performance and 
physical properties. In tests under heading 
of “Friction and Wear” hairline cracks or 
flaked-out areas of lining are judged to 
have failed. Here the Bermax showed uch 
improved performance over the tin-b.:se. 

Superior Bermax performance, as com. 
pared with tin-base, in diamete:. of 
1-15/16 and 21% in., occurred whe: the 
lining thickness was within 0.013 to ».025 
in. When thickness is heavily inc: -ased 
the picture changes. 

In short, field experience seems t> con- 
firm that certain lead babbitts are ir ‘erior 
to tin-base under conditions of scanty lu. 
brication, heavy loads and high spe: 

From this review of the physical prop- 
erties of selected bearing metals, which in- 
cludes friction, wear, surface temper :ture, 
dry-shaft performance, elongation, ‘cnsile 
strength, Brinell hardness and bond 
strength, it is evident that none of these 
properties offers a reliable and easy guide 
for predicting the performance of diss:milar 
bearing metals. 

With the introduction of copper-lead, 
cadmium alloys and one of the hardened 
lead-alloy bearings came bearing-surface 
corrosion, which does not affect tin-base 
babbitt or most of the lead-base babbitts. 
Corrosion can be kept to a minimum by 
correct crankcase and oil temperature, ven- 
tilation and proper oil clearance. Treat 
ments can be applied to copper-lead and 
cadmium-alloy bearings, such as indium 
plate and diffusion, which will retard of 
prevent attack. 

There seems to be no simple chemical 
tests to be applied to an oil to determine 
its tendency to induce or promote bearing 
corrosion. _— 
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Brass Is Adaptable to a Wide Range 
Of Fabrication and Service Needs 





Desired Properties Can Easily Be Obtained by Small 
Changes in Composition and Proper Working 





Brass is one of the most useful of all 
engineering materials because it has a broad 
range of physical properties which can easily 
be controlled to meet many service require- 
ments and which are adaptable to practically 
any type of fabrication. These properties can 
be controlled by changing the copper-zinc 
ratio, by adding other elements, and/or by 
mechanical means. 


Single and Two-phase Alloys 


As « fabricating guide, the brasses can be 
broke: down into two groups: (1) the alpha 
brass: , which have a copper content of 64% 


or mo:e and form a solid ductile solution at 
room | mperature thus making them easy to 
cold work, and (2) alloys of lesser copper 
conte: ', which are known as two-phase 
alloys, because they form a second solid 
solut which is appreciably less ductile at 
room ' mperature and therefore less suitable 
for co'1 working. However, the two-phase 


alloys :.ave excellent hot working properties 
becau.. the second, or beta, solution is soft 
and p!..stic at elevated temperatures. 

The straight copper-zinc series of brasses 
range 1:1 copper content from about 95% to 
56%. i general, it may be said that strength 
and hardness increase as zinc is added. The 
changes in physical properties are not uni- 
form, however, and there is not a propor- 
tional relation between zinc content and 
physical properties. 


Choosing an Alpha Brass 


The choice of an alpha brass often depends 
upon a compromise between ductility and 
cost. The least expensive of these alloys is 
Common High Brass, an alloy with the 
lowest copper content (64%) of those which 
contain simply the ductile alpha solution. 
This alloy finds wide application for electrical 
fittings and small parts, such as screws and 
rivets. When the copper content of brass 
reaches 70%, an alloy combining strength 
and ductility is achieved that can be used 
for such deep drawing operations as the 
fabrication of cartridge cases. For this reason, 
70-30 brass is generally known as Cartridge 
Brass. The accompanying graphs show how 
this alloy reacts to drawing and annealing. 

Among the other widely used brasses of 
high copper content are the following: Gild- 
ing Meta! (95-5), an alloy not much stronger 
than copper but very ductile and easily 
worked both hot and cold; Commercial 
Bronze (90-10), favored for its rich “bronze” 
color and comparatively high melting point; 
Rich Low, or Red Brass (85-15), noted for 








excellent resistance to failure by season 
cracking and dezincification; and Low Brass 
(80-20), an intermediate alloy limited largely 
to applications which require maximum 
strength and reasonable freedom from season 
cracking. 

The most commonly used two-phase brass 
is an alloy of approximately 60% copper and 
40% zinc known as Muntz Metal which has 
excellent hot working properties under most 
conditions. As might be expected, however, 
it is somewhat harder and less ductile at 
room temperature than most of the other 
copper-zinc alloys. Other properties of Muntz 
Metal include resistance to failure by season 
cracking or stress corrosion equai to that of 
regular high brass, fairly good resistance to 
attack by sulphur compounds, and low cost. 
This alloy should not be used where condi- 
tions favorable to dezincification are present. 


Modifying Elements 


A third or fourth element is added to 
copper-zinc alloys when some specific im- 
provement is desired. By far the most im- 
portant of such elements is lead because it 
imparts machineability. Unfortunately, the 
addition of lead makes it difficult to hot work 
alloys with copper contents above 63% and 
also makes them sensitive to processing 
variables in cold working. Therefore the use 
of lead in brass is largely confined to alloys 
in which the copper content is in the 55-63% 
range, such as Screw Machine Rod, Leaded 
Cold Heading Rod, Forging Rod, Leaded 
Naval Brass and Clock Brass. 


The addition of about 1G silicon to Com- 
mon High Brass will change it from an alpha 
solid solution alloy to a two-phase alloy very 
similar in structure and physical properties 
to Muntz Metal. Such an addition therefore 
makes it possible to hot work an alloy of 


(Continued on page 2, column 2) 
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PERCENT REDUCTION BY DRAWING 
Effect of Cold Drawing om Mechanical Properties 
of 70-30 Brass Rod or Wire. 

















Copper Alloys Found 
Superior For Use In 
Photographic Parts 





“After more than thirty years experience 
in the manufacture, research and engineering 
of our products, we have concluded that 
copper base alloys are more suitable to our 
products than other types of metals,” it is 
stated by the Ilex Optical Company, of 
Rochester, N. Y., makers of photographic 
equipment. Machineability, stability and 
durability are the reasons given by the com- 
pany for the almost exclusive use of copper 
alloys in the production of metal parts for 
their products. 


Sheet brass, leaded brass tubing and brass 
rod are normally used by the Ilex Optical 
Company in the production of lenses, shut- 
ters, mountings and housings. Brass rod or 





brass tubing, for example, is used for lens 
cells, while thin gage rich-low brass sheet 
approximately 6 numbers hard is used for 
the leaves in the diaphragms of lens barrels. 
Such parts of photographic shutters as the 
housings, levers and face plates are made of 
either bronze castings or brass sheet. Like- 
wise all small screw machine parts, such as 
screws, rivets, axles, posts and pivots, are 
formed from bronze or brass rod. 
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Effect of Annealing on Mechanical Properties of 
70-30 Brass Sheet 
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ALLOYS OF COPPER 


This the is thirty-eighth of a series of articles 
on the properties and uses of the copper alloys. 





COPPER ALLOYS FOR 
CATENARY CONSTRUCTION 
PHONO HIGH STRENGTH No. 813 


The catenary supporting wires, or messen- 
gers, on early electrified railroad systems 
were made of steel. Since the problem of 
corrosion was a serious one, Bridgeport Brass 
Company, about 20 years ago, undertook 
the development of a high strength corrosion 
resistant copper alloy wire which was desig- 
nated as Phono High Strength. This alloy 
contains approximately 97.60% copper, 
1.40% tin and 1 & silicon. It has an electrical 
conductivity of about 13% as compared to 
copper. Its physical properties follow: 


Specific Gravity, Hard Drawn. 8.78 
, 8 eee .3172 
Wt. lbs. /circ. mil. ft......... 0.000002989 


Min. elec. cond. I.A.C.S...... 13% 
Max. elec. res. 
Ohms /circ. mil. ft.........79.78 


Ccoef. of line. expansion/"F... 0.0000094 
Thermal con. (approx. % cop.) 20% 
Tensile Strength, Ibs. /sq. in. 
Hard Drawn.............70-135,000 
Annealed................43-50,000 
Y, Elon. in 60’’ Hd. Dr. Wire. 0.85-1.50 
% Elon. in 10’’ Hd. Dr. Rod. 1.75-10.0 
% Elon.in 2’ Hd. Dr. Wire. 5.0-20.0 
% Elon. in 2’ Annealed Wire.40.0-60.0 
% Reduc. in AreaHd. Dr. Wire 50-80 
% Red. in Area Annealed Wire 75-85 
Johnson’s El. Li., (%T-.S.) 


Se ey pa Sawa xe 60-75 
Modulus of Elasticity....... 15,000,000 
Magnetic Properties......... Non Mag. 


In electrified steam railway construction, 
the entire overhead is stranded wire except 
for contact and possibly auxiliary wire. The 
messenger wires are live wires; consequently, 
electrical conductivity is very important. 
When higher conductivity than 13% is de- 
sired, the stranded cable is made up of a 
combination of Phono High Strength and 
hard drawn copper wires with consequent 
loss in strength. 


Because of its fine properties—high 
strength, resistance to corrosion from the 
elements, great toughness, and good work- 
ability—Phono High Strength was soon 
adopted for the manufacture of pole line and 
signal hardware, wire clamps, U bolts, 
machine, wood and cap screws, nuts, lock- 
washers, water meter parts, and marine 
hardware. Such items are generally made 
from hard drawn wire which is not only very 
strong but remarkably malleable. 











Brass Is Adaptable 


(Continued from page 1, column 3) 


practically the same composition as Common 
High Brass, yet with properties similar to 
Muntz Metal. The addition of silicon also 
makes it possible to spot weld an alloy of 
more than 80% copper as it lowers thermal 
and electrical conductivity. 


Tin, when added to copper-zinc alloys, 
reduces corrosion (particularly from sea 
water) by retarding dezincification. It also 
adds strength and makes the polished metal 
lighter in color. The substitution of 1% of 
tin for a corresponding amount of zinc in 
Cartridge Brass, for example, produces an 
alloy suitable for condenser tubing which is 





Part of the complete equipment in Bridgeport’s 

Research Laboratory for the study of copper and 

copper alloys is this apparatus with which the 

arsenic content of brass is determined, in order to 
evaluate its effect. 


known as Admiralty Metal. Further steps 
are taken to prevent dezincification of Ad- 
miralty Metal by the addition of Arsenic, 
antimony and phosphorus. Aluminum in- 
creases the corrosion resistance of copper- 
zinc alloys but for a different reason. It forms 
a strong oxide film which increases the pro- 
tective film normally formed on brass thus 
making the metal more resistant to erosion 
and subsequent corrosion. Another property 
of aluminum is to raise the tensile strength of 
brass as it does in high strength manganese 
bronzes. 


In addition to the methods mentioned, the 
physical properties of brass can also be 
altered by suitable processing. Strength, 
stiffness and spring properties can be im- 
proved by cold rolling or drawing and 
ductility increased by annealing or heat 
treatment. In the soft condition, for example, 
brasses range from 45,000 to 65,000 pounds 
per square inch in tensile strength while 
they may range from 65,000 to 100,000 when 
cold worked. 


Today when quality is so vital and metals 
so scarce, both the selection of the best brass 
for any particular application and its proper 
fabrication are of special importance. Bridge- 
port’s laboratory technicians will be glad to 
advise fabricators on these problems. 








NEW DEVELOPMENTS 











A precision inspection instrument js ap. 
nounced which is described as a visual indicato- 
comparator gage designed especially to facilitate 
inspection of close tolerance parts. It has built. 
in limit indicators to copy the range of tolerance 
from master parts and is said to multiply dj- 
mensions by as much as 200. It is adjustable 
for us€¢ on snap gaging operations or with 
built-in button retractor, for gaging plunger 


(No. 370) 


A colorless liquid leak sealer is announced 
as offering a quick way to stop leaks in concrete 
walls, tunnels, floors, tanks and pits. It is mixed 
with ordinary cement and molded into a carrot 
that can be forced into the opening. This sealer 
is said to stop leaks immediately even against 
intense pressure. (No. 371) 


A heavy-duty non-skid C-clamp has been 
placed on the market. The screw is provided at 
the clamping tip with a bronze bushing which 
is designed to prevent galling and provide free 
movement, so that slippage on work is ej. 
minated. (No. 372) 


A coupling head thermo-switch has been 
designed for insertion into a closed liquid or 
gas system by means of a half-inch standard 
pipe thread. It has a brass shell and is available 
in models with contacts which open on increases 
and decreases in temperature. The adjustable 
operating range is 50 to 400° F. Contacts are 


rated at 10 amp at 115 v and 5 amp at 230 y, 
This unit is also available with 25 amp cx pacity 
and can be furnished for operation up to 600° F, 
(No. 373) 

A metal parts washer is announced w hich is 
said to be adaptable for cleaning war )roduc- 
tion parts, shell cartridges and munition. parts. 
It offers a long dormant soak besi:‘cs the 
customary method of powerful hydro w. :shing, 
The unit can be used for soaking, wv «shing, 
drying and the preparation of mets! parts 
either machined, or rough, and for c: mplete 
assemblies. (No. 374) 
An acid and alkali resistant paint is offered 
made from domestic waxes in Indian r« (i color. 


It is said to dry very quickly allowing several 
coats to be applied in a day. The make: says it 
requires no priming coat and will adhere to iron, 
steel, non-ferrous metals, wood, stone and 
cement. (No. 375) 


A tube cutting attachment is offered which 
can be adapted to all sizes of nibblers and is 
said to save hours of time. The cutting speed is 
about 36 inches per minute. Set-up time, it is 
claimed, can be reduced over normal methods 
and nibbling does not require a skilled operator. 
The use of a standard punch is said to keep 
tool cost to a minimum. (No. 376) 


This column lists items manufactured 
or developed by many different sources. 
Further information on any of them may 
be obtained by writing Bridgeport Brass 
Company, which will gladly refer readers 
to the manufacturer or other source. 








PRODUCTS OF THE BRIDGEPORT BRASS 


Executive Offices: BRIDGEPORT, CONN.—Branch Offices and Warehouses in Principal Cities 


SHEETS, ROLLS, STRIPS— 
Brass, bronze, copper, Duronze, 
for stamping, deep drawing, forming 
and spinning. 

CONDENSER, HEAT EX- 
CHANGER, SUGAR TUBES— 
For steam surface condensers, heat ex- 
changers, oil retineries, and process 
industries. 


*Trade-name. 


PHONO-ELECTRIC* ALLOYS— 
High-strength bronze trolley, messen- 
ger wire and cable. 


WELDING ROD—For repairing 
cast iron and steel, fabricat- 
ing silicon bronze tanks. 

LEDRITE* ROD—For 


making automatic screw ma- 
chine products. 


piping. 


“Bridgeport” 
co 


Established 1865 


COPPER WATER TUBE — For 
plumbing, heating, underground 


DURONZE ALLOYS — High- 
strength silicon bronzes for cor- 
rosion-resistant connectors, 
marine hardware; hot rolled 
sheets for tanks, boilers, 
heaters, flues, ducts, flashings. 


COMPANY 


BRASS, BRONZE, DURONZE 
WIRE — For cap and machine screws, 
wood screws, rivets, bolts, nuts. 
FABRICATING SERVICE DEPT. 
—Engineering staff, special equipment 
for making parts or complete items. 


BRASS AND COPPER PIPE- 
‘‘Plumrite’’* for pluinbing, under 
ground and industrial services. 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 








BRIDGEPORT BRASS 
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” Where Severe Service Is Encountered 
_.. AMPCO METAL is Needed! 


Designed for those tough jobs where gruelling service must be 
accepted as a usual condition, AMPCO METAL is used by many 
designers because of the great strength and excellent bearing 
characteristics of this unusual bronze. 


Under peace-time conditions it proved its reliability —today it has 
met the severest demands of War Production. It’s a bronze that 
stands up — takes it — gives long life and satisfactory performance. 


In machine tools, ordnance, aircraft are many diverse applica- 
tions where AMPCO METAL is doing valiant work. Designing 
engineers and production executives, confronted with metal prob- 
lems, are invited to investigate. ... Ask for Catalogue 22. 


AMPCO METAL, INC. 


DEPARTMENT MA-10 MILWAUKEE, WISCONSIN 
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Infra-Red-Ray Weld Testing 


Condensed from "The Welding Journal” 


Photographic work of etched sections of 
welded joints, as a means of identify; 
degree of fusion, impurities and heat-af. 
fected zone, is usually carried out under 
conditions where white light is used ag 
the source of illumination. The successfyj 
use of infra-red light as an illuminating 
source for documentary, aerial and medical 
photography led the author to a considera. 
tion of the use of infra-red to Photograph 
metallic specimens. 

Infra-red light was chosen for these 
investigations since all metals act as almost 
perfect reflectors to this type of light, and 
photographic equipment to suit is readily 
available. It is only necessary to cover the 
lens with a filter of the desired wave. 
length and use a film sensitized for the 
infra-red. 

Satisfactory developing solutions for jp. 
fra-red film and the corresponding condi. 
tions of time and temperature are given ip 
a list. The conditions laid down must be 
closely observed in that infra-red film must 


be processed in total darkness, thus pre. 9 


venting examination during development, 


sented, comparing white light photographs 


with infra-red ones on the same specimen, 


A sharper contrast between light and dark 
components is apparent. Grain structure is 
clearly outlined by the infra-red, and a 
greater contrast is obtained between the 
weld metal, zone of fusion and heat af. 
fected zone, and defects are clearly indi- 
cated. 

Longer exposure times are necessary to 
secure satisfactory prints from infra-red 
negatives. Exposure times can be reduced 
by increasing the temperature of the 
specimen, which, incidentally, should al- 
ways be kept below the lower critical point 
of the metal, so that no structural changes 
are produced that were not present due to 
the welding process. 


—W. T. Tiffin, W-/ding J, 
Vol. 4, May 1942, No. 940, 


X-ray of Aircraft Castings 


Condensed from 
“Journal of the Aeronautical Sciences” 


A concerted effort made by the En 
gineering Department at Lockheed to build 
up an effective control of X-ray imspec- 
tion resulted in adoption of the following 
conclusions: There must be specifications 
dealing separately with forgings, castings, 
and X-ray magnetic and other special in- 
spection procedures. A strict control must 
be maintained in the selection of parts 
given X-ray inspection and the determina 
tion of the correct percentage in each case 
of the parts received to be submitted to 
such inspection. The primary purpose of 
X-ray inspection is to serve as a cit 
tive means for improving the quality of 
castings, and its use as a tool in large- 
scale routine inspection, except for special 
classes of parts, is secondary. 

Responsible structural engineers pit 
pared clear and separate specifications 
listed all castings and forgings used on each 
of the models with their classification % 
to structural importance and per cent X- 
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AUTOMATIC UNIT provides rapid, accurate pro- BEARING JIG=—a new, fast, cost-cutting method for 
” duction-line x-ray examination of castings or metal multiple x-ray examination of cylindrical bearings 

assemblies. Operators load and unload cassettes; for air-craft, automorive, and Diesel engines. 
of machine does the rest. 
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ges Shown here are several of the various types available in 
- the complete line of G-E Industrial X-Ray Units. Fast, 
J. shockproof, easy-to-operate, they are all designed for 
= heavy-duty industrial service, and you can depend on 

them to do your job better, faster, and more economically 

per-unit-inspected. 
: You can save time, insure production, and protect your 
eo x-ray investment by investigating G-E Industrial X-Ray 
oo Units. For full information, talk with G-E Industrial | 
ing X-Ray Engineers at our Metal Show exhibit, or write or | 
— wire to General Electric X-Ray Corporation, 2012 Jackson . 
 f Blvd., Chicago, Illinois. Address Department R210. | 
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HARDNESS 
TESTER for 
SOFT METALS 
and PLASTICS 


The IMPRESSOR is a 
small, easily-carried in- 
strument which is ex- 
tremely convenient to 
use. By simply pressing 
the spring-loaded in- 
dentor point against 
the surface, the relative 
hardness of the mate- 
rial is immediately in- 
dicated on the dial. 
Comes packed in a fit- 
ted case, as shown 
below, appropriate for 
carrying or storage. 
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© No belts, no friction drive— 
direct-connected. 


© No excessive noise or vibra- 
tion. 


® Bronze bowl, disk and ring re- 
sist corrosion. 


® No splashing of polishing ma- 
terials. 









For use on aluminum, aluminum alloys, 
and other “‘soft’”’ metals, as well as plastics, 
Widely used 
in airplane and other war goods plants. 
Complete information and prices will be 


hard rubber, and the like. 


furnished promptly on request. 


BARBER-COLMAN 


COMPANY 
ROCKFORD + 


ILLINOIS 





— Ge Bincinnall 


METALLOGRAPHIC 
POLIS Z IN G 
MACH NE 


pil al 
SCRATCH-FREE 
SPECIMENS 


fuvuy J yme2 


The CINCINNATI VARIABLE 
SPEED POLISHING MACHINE sets 
a new standard of efficiency for 
smoothness and simplicity of oper- 
ation in the preparation of speci- 
mens for microscopic examination 

uniformity and scratch-free 
surfaces are achieved consistently 
—even with inexperienced opera- 
tors—because of the smooth run- 
ning, direct connected, variable 
speed motor which gives a range 
of speeds between 300 and 3,000 
R.P.M. 


Write for Bulletin S9 for full de- 
scriptive details. 





* Ball bearing 
throvghout. 


oe Easy to clean. 





THE CINCINNATI ELECTRICAL TOOL Co. 


CINCINNATI, OHIO 
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ray, magnetic, sectional and physical test 
requirements in accordance with existing 
government rulings. Concurrently a de. 
tailed statistical investigation covering 25 
months was made. It was based on re. 
ports on specific parts prepared by the 
X-ray Laboratory. Information was also 
available as to the type of pattern equip. 
ment used for all castings. 

This intensive study led to the belief 
that insufficient correlation between the 
seriousness of defects shown by a radio. 
graph and the results of structural break. 
down tests has led to the rejection of 
thousands of parts perfectly airworthy even 
though containing defects. 


What Causes Rejections? 


Determination of the relation between 
the percent rejection and the number of 
lots received showed that rejections were 
high for initial lots, dropped rapidly with 
succeeding lots and slowly decreased until 
asymptotic to a definite percentage charac- 
teristic of each of the alloys. 

For a period from November 1939 to 
March 1941, rejections for 195T6 cast- 
ings were twice those for 220T4 alloy, 
and rejections for magnesium alloy castings 
4 those for 220T4. As these were in 
inverse order to the relative casting dif. 
ficulties for these alloys, the probable ex. 
planation is that the knowledge of greater 
difficulty causes more care and attention 
to be given to foundry technique. 

An analysis of rejections for eleven 
months, January to November 1941 
showed that the rejection rate for 2)°0T4 
alloy has been slightly lowered and that 
for 195T6 alloy, drastically reduced «ntil 
only slightly more than that of the fo: ner, 
This shows the value of analysis i:. re- 
vealing weaknesses and making po: ible 
marked improvement in quality. 

Another point proved was that wit! the 
exception of the 220T4 alloy, where the 
rejection rate was already relatively ow, 
there was a reduction of 37 per cer! in 
rejections obtained through the us of 
permanent metal plate or wood ard 
patterns as compared with either metal 
or wood loose patterns. The former also 
require less skilled workmen and increase 
production rates. Such replacemen' of 
equipment should be worth the entire cost 
of the investigation. 

A startling difference in quality of cast- 
ings produced by different vendors was 
shown. Therefore, one of the most valu- 
able services of X-ray inspection lies in 
the selection of reliable vendors. 

Finally, the statistical analysis proved 
that dross and porosity, both under con- 
trol of the foundry, and the least serious 
from an airworthiness view, accounted for 
about 75-90 per cent of total rejections, 
and that this rate was considerably im- 
proved in 1941 in comparison with 1940. 
The most serious defects—shrinkage and 
cracks—accounted for 3-5 per cent of re 
jections in 195T6 and 10-14 per cent in 
220T4. 

General conclusions from the statistical 
analysis are as follows: 

(1) Close coordination is necessary be- 
tween design groups, inspection and pur- 
chasing departments and foundries, The 
results of inspection must be made imme- 
diately available to the control engineer. 
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The Olsen 
High Magnifi- 
cation Recorder 






































A thorough knowledge of material characteristics 
is playing an increasingly important part in production and 
research testing. In the never-ending search for better materials, 

substitute materials, greater production speed, higher safe work- 
ing loads, etc., the Olsen Electronic High Magnification Recorder 
is an accepted part of testing procedure. 
This sensitive extensometer-recorder used in conjunction with 
an Olsen Universal Testing Machine sets down on one chart the a am 


complete cumulative history of any test—from beginning to end. Y 
ah 





The unique Sivertson System employed was developed in the Olsen 
engineering department and features among other items: extreme 
simplicity of operation, high accuracy of the chart recording, versa- 
tility of use, and a background of over six years’ successful opera- 
tion in many of the leading plants in the country. Proving every day 
If you can put the stress-strain diagram to work on your produc- that the value of test- 
tion line or in your laboratory, then Bulletin 24 should prove of ing depends on the 
real interest. Send today for your copy. quality of the testing 


TINIUS OLSEN TESTING MACHINE CO. 
5\0 NORTH TWELFTH STREET, PHILADELPHIA, PA. 4 erpree CrDAIN NIA. 


Western Representative 


PACES See COMPANY GRMMErGle demas FACS 


Los Angeles, San Francisco, Seattle 
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(2) For initial forgings, defects can best 
be determined by sectioning at critical 
points and studying photomicrographs. 
Sound forgings having been obtained, no 
special inspection is necessary. 

(3) Casting rejections are more difficult 
to control but if a certain fault, except 
dross and porosity, keeps recurring, the de- 
sign is usually at fault. 

(4) To determine the ability of parts 
to hold hydraulic pressure, a hydraulic 
pressure test is essential and X-ray inspec- 
tion is unnecessary after it has been used 
to establish proper design and foundry 
technique. 

(5) Large cost savings can be made by 
careful control of X-ray inspection and 


by correlating it both with the structural 
importance of the part and the percentage 
of rejection. There should be correla- 
tion with the actual strength of the part 
as determined by static test. 

(6) The best primary form of control 
is a graph for each part, showing per- 
centage of rejection versus the lot num- 
ber. 


X-ray Inspection Control 


To secure effective control of X-ray in 
spection, it was found that it was es- 
sential to centralize control in one office. 
In the Lockheed organization, this was the 
office of the materials and processes staff 
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with the R. R. MOORE FATIGUE TESTING MACHINE 


Operating at speeds of 10,000 rpm, 
the R. R. Moore high speed Fatigue 
Testing Machine is equipped with 
a variable speed drive —an essential 
feature in the testing of certain alloys 
which heat up when highly stressed. 
It also allows correlation of high speed 
tests with previous lower speed tests. 

The machine is based on the rotat- 
ing beam principle, and the specimen 
functions as a simple beam symmetri- 
cally loaded at two points. Hence the 
specimen is under constant bending mo- 
ment, and during one complete revolu- 


tion the test specimen passes through 
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a complete cycle of flexural stress. 

The fatigue machines are in con- 
stant use in the nation’s leading 
research laboratories. Write for de- 


scriptive bulletin K-134. 




















engineer. Other groups furnished data 
and reports, and that office made recom. 
mendations to other groups. 


A program was carried on for over g 
year to correlate radiographs of aluminum 
alloy castings with their structural char. 
acteristics, with the primary emphasis op 
impact and fatigue. The following cop. 
clusions may be drawn: 

(1) Cracks have a serious effect on the 
strength properties of a casting. They are 
particularly critical if at right angles to 
a major stress, but are cause for rejec. 
tion even though parallel. 

(2) Shrinkage or channel porosity and 
segregation, when oriented normal to the 
direction of stress, reduce fatigue and im. 
pact characteristics. 

(3) Dross and blowholes have only g 
slight effect unless they are major and/or 
located in a critical section. 

(4) Pinhole porosity, aside from lower. 
ing ductility and decreasing corrosion fe. 
sistance, is in general less serious than 
other defects. 


Similar tests made by the Aluminum 
Company of America presented conclusions 
generally corroborated by the Lockheed 
experience. 


Two related statements, based on the 
two programs may be made: 

(1) In general, because of excess strength 
either required by government rulings or 
due to excess material provided by the de. 
sign, castings having minor defects need 
not be rejected. 

(°) Even though the casting is .n im- 
portant structural part, if the ratio of the 
breaking load to its normal design load 
is high, the writer believes that 110 per 
cent X-ray is not required after d: velop. 
ment of correct foundry technique, and a 
lower X-ray quality is acceptable tian in 
the case of a similar part having the mini- 
mum ratio of 2. 


B. C. Boulton, J. Aeronautical (ences, 
Vol. 9, June, 1%42, pp. 1-283 


The Spectrograph and Steelmaking 


Condensed from 
“Blast Furnace and Steel Plan‘ 


One of the causes for time lost and delay 
in tapping the open-hearth furnaces at 
Weirton was the tedious and long “wet 
method” for determining copper and tin, 
which varied considerably from heat to heat. 

Prior to the installation of a spectro- 
graph, copper preliminaries were taking 3- 
5 hrs., before tapping time. Owing to 
the necessity of taking this test so long 
before tap, there was quite often a large 
variation between the preliminary and the 
ladle test. Normally this variation would 
require a heat to be diverted into an order 
for which it was not scheduled. 

The tin preliminaries were taking 1-1% 
hrs., before tapping time, or when the 
carbon, phosphorus, etc., were worked out 
sufficiently to make the tin determination 
accurately. Occasionally, the results were 
not obtained until almost tapping time, 
and were then found to be out of sped- 
fication, necessitating a change of molds and 
the reordering of another heat. 
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Precision in time and space 


Brush Direct Inking Oscillographs 
accurately and immediately record 
timing, strains, vibrations, pressure 
fluctuations—to 120 cycles per second. 


The Brush Surface Analyzer instan- 
taneously charts surface finish irregu- 
larities to a millionth of an inch. 
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The development of the spectrograph in 
the past few years gave assurance that some 
of these elements, which have been time 
wasters in the past, might be brought un- 
der control by use of this instrument; ac- 
cordingly, the Weirton Steel Co. decided to 
purchase a spectrograph. 

The spectrograph was installed in the 
chemical laboratory and standardization be- 
gan on July 7, 1941. By Aug. 25 stand 
ardization had progressed to the extent 
that copper was being reported as a rou 
tine analysis on both preliminaries and 
heats. By Sept. 10, the tin determination 
had been added, and shortly afterward 
chromium was included. 


By the spectrograph one set ot pin tests 
is taken 1-114 hrs. before tapping time; 
and copper, tin and chromium are reported 
to the open-hearth and the blooming mill 
in 25-30 mins. The pin tests are made in 
a special mold with two 7/32 in. holes 
in the bottom. The steel is thoroughly 
killed with virgin aluminum before pouring 
the test. We are operating this equipment, 
with one graduate spectroscopist, and one 
man on each turn. 

In conclusion, we have found the spec- 
trograph has eliminated all the lost time, 
at the open-hearth and blooming mill, due 
to the speed and accuracy of the results 
obtained, as compared to the longer and 


BOTH 
SPEED and ACCURACY 


ARE OF THE UTMOST IMPORTANCE 


IN 


THE LABORATORY INSPECTION 


o} wen SS) 2, OO ee ee ee 


PREPARING metallurgical specimens for microscopic ex- 
amination is an increasingly important functon in the inspec- 
tion of alloys and metals for war purposes, 

The need for faster methods and more accurate results is 
simultaneously created by the existing critical production 
situation . . . and only modern equipment which embodies 
the latest automatic control and timesaving principles can 
meet these war-borne demands! 

Equipment in the modern laboratory illustrated includes 
the Jarrett Submerged Specimen Cutter, the Jarrett Specimen 
Mounting Press and the Jarrett Metallographic Polishing Ma- 
chine . . . Each unit is compact, self-contained and extremely . 
simple to operate .. . each is specifically designed to speed 
specimen production, increase quality and reduce costs. 


Write for the Jarrett Catalog of Modernized Equipment 
for the Metallurgical Laboratory 


TeACY C. JARRETT 


P. O. Box 3155 





Catonsville, Md. 


























more tedious methods mentioned.’ Other 
than the time saved, this equipment has 
paid for itself in qualitative and quantita- 
tive analysis on many other. samples. 


-J. A. Sample, Blast Furnace & Steel Plant, 
Vol. 30, Aug. 1942, pp. 875-876. 


Damping Capacity 


Condensed from a Paper before the 
North-East Coast Instn. of Engrs. & 
Shipbuilders 


The authors report on an investigation 
of the damping capacity of plain and alloy 
steels, propeller materials such as cast iron 
and copper-zince alloys, nickel-iron alloys, 
Monel metal, bronze, aluminum alloys, 
magnesium alloys, metallic nickel and co. 
balt, glass, ivory, ivorine and various 
bakelites. 

A testing apparatus was designed capa- 
ble of giving results over a wide range 
of temperatures; this is described and ij. 
lustrated. It incorporated a magnetic metb- 
od of deflecting the specimen, the deflec. 
tion of which was recorded optically by the 
reflection of a beam of light from a gal- 
vanometer lamp at two mirrors, one on the 
frame of the apparatus and one on the 
swingbar; the light was then passed to a 
camera with a continuously moving 35-mm. 
film. 

Examples were noted of both increases 
and decreases in damping with increase 
in temperature, while in other cases over a 
wide range of temperature changes in 
damping were comparatively slight. The 
truly austenitic alloys showed relatively low 
values of damping, while the stainless ma- 
terials of the 13 per cent Cr type gage par- 
ticularly high values. Low carbon stee! had 
an intermediate value. 

A comparison of the results, which are 
presented in tables, reveals that the v. iues 
for sintered carbides, although a little '\igh- 
er than those for cobalt (one of the con- 
stituents of the sinter) were nevertheless 
of the same order of magnitude. It s-ems 
very likely that a hard chemical comp und 
such as tungsten carbide will not hive a 
very high damping capacity, and th  co- 
balt may be responsible for most of the 
damping recorded. By the same reasoning, 
the cementite occurring in carbon and al- 
loy steels may not contribute a great deal 
to the damping, although in this case the 
relative amounts of carbide and matrix 
are very different. 

The exceptionally high values of damping 
capacity observed in nickel at room tem- 
perature were remarkable. The crystal 
structure of nickel is similar to that of 
the alloy steel containing 25 per cent Cr 
and 20 per cent Ni, yet this alloy, unlike 
nickel, had a particularly low damping 
capacity; nickel has distinctive ferro-mag- 
netic properties, unlike the above alloy, 
which is non-magnetic, and it is pointed 
out that other austenitic alloys that are 
slightly magnetic have higher damping 
pacities than the above alloy. 

From the results on cobalt, nickel and 
the nickel-iron alloy with 36 per cent of 
nickel, it would also appear that magnetic 
influences are important, but beyond this tt 
is not possible to suggest an explanation 
of the results obtained. 


—W. H. Hatfield, G. Stanfield & L. Rotherham 
Paper before the North-East Coast Instn. 
of Engrs. & Shipbuilders, May 1942. 
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nooks 


FOR METALLURGICAL ENGINEERS 


Alloy Steels 


ALLOY CONSTRUCTIONAL STEELS. By Her- 
bert J. French. With a section on Cor- 
rosion in collaboration with Francis L. 
LaQue. Published by the American So- 
ciety for Metals, Cleveland, Ohio, 1942. 
Cloth, 6% x 9% in., 294 pages. Price 
$4.00. 


A continuous effort has been in progress 
since 1930 to classify our knowledge of 
alloying elements in steel. It has been one 
of the achievements of recent years that 
alloy steel problems have been sent so 
far along the road of co-ordination with 
fundamental principles in so short a time. 

This book by Mr. French is not the 
first, nor will it be the last, attempt to 
summarize the knowledge which has been 
accumulated for the purpose of apprais- 
ing low alloy steels on a factual basis. 
The book interprets the recently developed 
classification of alloy steels in terms more 
often sought by the engineer than by the 
research metallurgist. It touches upon the 
similarity of the various popular alloy com- 
positions in heat-treated steels, a point 
which is not yet as widely accepted by 
engineers as it should be. 

Several chapters of the book are de- 
voted to the less readily appraised char- 
acteristics of steels such as Low Temper- 
ature Impact, Elevated Temperature 
Strength, Wear Resistance and Corrosion 
Resistance. By reading these chapters the 
engineer can learn how complicated the 
metallurgical aspects really are in evalua- 
tion of this class of properties. 

The book is definitely written to present 
a broad picture rather than to be a refer- 
ence work on the subject. In the au- 
thor’s own words, “The details and in- 
dividual illustrations may be somewhat less 
important than the principal theme.” It 
can be recommended to engineers who 
wish to familiarize themselves with the 
problems which the metallurgist has to 
solve in reducing scientific investigation 
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to useful specifications. It can also be 
recommended to those metallurgists who 
want to follow in detail the efforts to es- 
tablish a scientific basis for the selection 
of alloy combinations in steel. 

—A. J. HERZzIG 


Electroplating 


MODERN ELECTROPLATING. Published by 
The Electrochemical Society, Inc., New 
York, 1942. Cloth, 6% x 9% in., 399 
pages. Price $5.50. 


During recent years the literature on 
principles and methods of electroplating 
has increased so rapidly that even special- 
ists in this field have found it practically 
impossible to keep posted on the develop- 
ments. Recognition of this situation led 
the Electrodeposition Division of the Elec- 
trochemical Society to hold a general sym- 
posium on electroplating at the 80th 
meeting of the Society in Chicago in Oc- 
tober, 1941. The papers and discussions 
at that symposium have been assembled 
in this special volume. 

The book contains 19 papers prepared by 
a total of 26 authors. Practically every 
phase of modern commercial plating prac- 
tice is considered, including general prin- 
ciples and methods of plating and of 
testing solutions and deposits. Methods 
of alloy plating, including brass plating, 
are described. The other chapters include 
cadmium, chromium, cobalt, acid and 
cyanide copper baths, gold, iron, lead, 
nickel, platinum, silver, acid and alkaline 
tin baths, and acid and alkaline zinc baths. 
No attempt was made to include exhaus- 
tive bibliographies, but each chapter con-+ 
tains references to important publications 
on that subject. 

This volume fills a real need for a 
reference book in this field. It should 
prove almost indispensable to _platers, 
chemists, metallurgists and executives who 
are concerned with developments and ap- 
plications of electroplating. 

—WiLiiAM BLUM 





Treatise on Hardness 


HARDNESS AND HARDNESS MEASUREMENTS, 
By Samuel R. Williams. Published by 
American Society for Metals, Cleveland, 
Ohio, 1942. Cloth, 6% x 9% in. 558 
pages. Price $7.50. 


It is regrettable that the first book on 
this subject written by a physicist fails 
completely in attaining its goals. Accord- 
ing to the author’s preface, “This treatise 
on hardness and hardness measurements js 
a pioneer attempt on the part of a physicist 
to clarify concepts of hardness and to im. 
prove the methods for measuring hardness, 
if such a property exists.” (Author's italics) 


The author has been notably success. 
ful in assembling a considerable number 
of references to investigations reported 
prior to 1900. Quotations and conclusions 
from these venerable works are used freely 
without attempting to evaluate them in the 
light of more recently acquired knowledge. 
An extensive bibliography at the end of 
the book includes references to the more re- 
cent investigations, but these apparently 
were used sparingly in preparing the text. 


Descriptions of commercial hardness test- 
ing machines and their operations are cov- 
ered rather completely in 15 pages of cata- 
log type of information on the Brinell test, 
17 on Rockwell, 20 on diamond pyramid 
tests, 7 on Monotron, 11 on scleroscopé, 
and 20 on Herbert pendulum. However, 
the section on Brinell tests does not men- 
tion the use of tungsten-carbide balls or che 
time of load applications. 


In a special 18-page chapter on port- 
able Brinell type testers, no mention is 
made of the excellent King instrun ent 
made in the United States, which is  er- 
tainly of more interest than most of the 
foreign-made machines described. 


For the reader who does not hav a 
1939 ASM Metals Handbook, 24 page of 
useful and concise data on hardness ‘<sts 
taken from this source are included a: an 
appendix. 


Turning to the more theoretical sec- 
tions of the book, one finds little infor- 
mation on the problems which are of in- 
terest to those working in this field. Chap- 
ters on atomic structure, theories of hard- 
ness and hardness measurements, and wear 
resistance are followed by three chapters 
on early, recent, and modern scratch hard- 
ness measurements. Throughout the book, 
and especially in this section, the author 
emphasizes his viewpoint that hardness be 
considered from a general and not merely 
a metallurgical standpoint. 
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A short chapter is devoted to early in- 
vestigations of penetration hardness meth- 
ods. The chapter on “Physical Processes 
which Occur at the Point where a Hard- 
ness Test is Made” is extremely superficial 
and padded with irrelevant material. A 
12-page section on room temperature creep 
testing includes, for example, a test on 4 
rubber tube filled with sand and water, 
placed on supports, and permitted to sag 
because of the strains set up by its own 
weight. 


A final section of 71 pages deals with 
the correlation of hardness with magnetic 


(Continued on page 835) 
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and electrical properties including mag- 
netostriction. The old problem of changes 
in hardness upon magnetization is aired 
and the author takes the affirmative stand 
with E. G. Herbert. 

The publication of Hugh O'Neill's book 
in 1934 did much to clarify our concepts 
of hardness measurements at least to the 
extent of collecting and correlating the im- 
portant research investigations to that date. 
It will be unfortunate indeed if the present 
book reverses the process and muddies the 
water to such an extent that a period of 
stagnation will be required to restore visi- 
bility. 

This book falls far short of the high 
standards set by recent A.S.M. publications 
of this type. 

—R. H. HEYER 


Powder Metallurgy 


POWDER METALLURGY. Edited by John 
Wulff. Published by American Society for 
Metals, Cleveland, 1942. Cloth, 6 x 9 in., 
622 pages. Price $7.50. 


The papers given at the 1940 and 1941 
powder metallurgy conferences at M.I.T., 
heretofore available only in, mimeographed 
form, are printed here, together with a 
few articles elsewhere published. 

The 51 chapters cover a wide range and 

iry from a broad consideration of funda- 

entals to laboratory reports on unfinished 
vestigations of very limited scope. Some 
ttention is paid to almost everything that 
made from solid metal in a fine state 

‘ subdivision, so a vast deal of somewhat, 

it not very closely, related information is 

forth. 

The basic limitation of present processes 

mes out in the fact that every object 

ide that does not require further fabrica- 

n is quite small. Coalesced copper is 

ide up to 44 in. in diameter, but that 

intended for further working by con- 
itional methods. Practically everything 

e that is made in any quantity can be 

ed with one hand, usually with one 

ger. There are lots of little gadgets 
that are important gadgets, but the range of 
sizes of powder metallurgy products is 
very restricted compared to that nicely 
made by die casting. 

Che features that limit the present sizes 
are discussed in many of the chapters, 
much more often from the point of view 
that the limitations are insurmountable than 
from that of a determination to surmount 
them. 

Because high-priced materials and mate- 
rials not easily amenable to other modes 
of processing have been so much used 
in powder metallurgy, the book contains 
a good many side comments on phases of 
metallurgical engineering not much touched 
upon in the usual text books and hand- 
books. Hence, any engineer will find 
many parts of the book both interesting 
and useful even if he has no direct in- 
terest in powder metallurgy itself. 

—H. W. GIL_etr 
Cotp Finisnep Bar Steers. Published by Bliss 
& Laughlin, Inc., Harvey, Ill., and Buffalo, 
N. Y., 1941. Cardboard, 6 x 9 in., 226 pages. 
Price $2.00. This handbook, issued at the 50th 
anniversary of the firm, describes production, 
inspection, and testing of cold-drawn bars and 
has a technical section on metallurgy, metal- 
lography, grain size, machinability, etc. The 


data section includes conversion, machining, and 
weight tables. 
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Other New Books 


Cope oF MINIMUM REQUIREMENTS FoR INSTRUC- 
TION oF WeLpInG Operators, Part A—ArC 
WELDING oF STEEL 3/16 To 3/4 IN. THick. 
Published by American Welding Society, New 
York, 1942. Paper, 6 « 9 in., 68 pages. Price 
50 cents. This code represents a revision of 
the “proposed code” that was issued by the 
Society in 1941 and widely circulated. In this 
revision, there has been considerable expansion, 
particularly as to the supplementary material 
in the appendices. Sections in the main body 
of the code include: Equipment and facilities 
of the school; instruction in welding practice; 
instruction in welding theory, and so on. There 
are 9 appendices of suggested and recommended 
material. 


TENTATIVE STANDARDS AND RECOMMENDED 
PRACTICES AND PROCEDURES FOR Spot WELDING 
oF ALUMINUM ALLoys. Published by Ameri- 
can Welding Society, New York, 1942. Paper, 
8% wx 11 in., 48 pages. Price $1.00. This is 
an Emergency Standard and is the result of 
9 months of concentrated work by a technical 
committee. It represents tentative recommenda- 
tions for standards of weld quality and per- 
formance as well as general recommendations 
of the best practices and procedures to be fol- 
lowed in spot welding of aluminum alloys in 
the aircraft industry. The theory of spot weld- 
ing is fully discussed. The report is an at- 
tempt to provide a practical guide and reference 
book for anyone engaged in spot welding of 
aluminum allcys. 


Lessons IN PRAcTICAL Arc WELDING. 
J. Chaffee. 


Inc., Troy, 


By W. 
Published by Hobart Trade School, 
Ohio, 1942. Paper, 5% x 8 in., 
188 pages. Price 75c. The complete series of 
41 arc welding lessons offered at the Hobart 
Trade School is contained in this book. Some 
of the chapters include: Starting and Manipu- 
lating the Arc; Welding Light Gage Sheets 
with Ccated Electrodes; Pipe Welding; Weld- 
ing Cast Iron; Special Practice and Tests. 
Suggested classroom procedure and a_ ready 
reference text are included. 


PLANT ErricieENcy—IDEAS AND SUGGESTIONS 
ON INCREASING EFFICIENCY IN SMALLER PLANTS. 
Published by Division of Information, Office 
for Emergency Management, Washington, D. C., 
1942. Free upon request. Couched in simple 
terms, this booklet is designed primarily for 
smaller war plants or for plants which are just 
getting into war production. Some of the 
chapter headings include: Cutting Down Ac- 
cidents; Adapting Old Machines to New Jobs; 
Getting the Most out of Machine Tools; Train- 
ing Workers Quickly; Pooling Facilities and 
Plant Protection. 


Steet Hanpsook No. 42 For MACHINE Too. 
Users. Published by Union Drawn Steel Div., 
Republic Steel Corp., Massillon, Ohio, 1942. 
Fabrikoid, 5 x 8% in., 83 pages. Free on re- 
quest. This fifth edition is a wartime edition. 
A feature is the publication for the first time 
of the combined standard steel lists of the 
American Iron and Steel Institute and the 
Society of Automotive Engineers for carbon 
and alloy steel bars with suggested speeds for 
machining many of these grades with standard 
tools, as automatic screw machines. Many im- 
portant tables are included. Intended primarily 
for those who operate and plan work for auto- 
matic screw machines, it contains much in- 
formation valuable and useful to others inter- 
ested in the machining of metals. 


STANDARD METHODS FOR MECHANICAL TESTING 
or Wetps. Published by American Welding 
Society, New York, 1942. Paper, 6 « 9 in., 25 
pages. Price 40c. The principal mechanical 
tests applied to welds—for density, soundness, 
tensile strength and ductility—are described in 
some detail. Sketches of the specimens and 
descriptions of the methods of testing and evalu- 
ating results are included, plus a section on 
etching reagents and procedure. 


DEFINITIONS OF WELDING TERMS AND MASTER 
Cuart or Wetpinc Processes. Published by 
American Welding Society, New York, 1942. 
Paper, 6 x 9 in., 32 pages. Price 40c. The 
standard definitions of welding terms, adopted 
by the American Welding Society are included, 
grouped under appropriate headings. There 1s 
also an index of all terms alphabetically ar- 
ranged. Over 50 illustrations assist in clarify- 
ing the definitions. 
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MAGNESIUM 
steals the show 


Saves weight, time and 
money. 


How and why? Get the an- 
swers — conveniently and 
quickly —in the new com- 
pact handbook. 


METAL 
by W. W. MOSS* 


Extensive practical experience plus a 
systematic collection of notes, used in the 
author’s consulting practice, have made 
the book possible. 


380 pages, $4.50 


It covers 


The industry as a whole: scope, devel- 
opment, markets, sources, metallurgy, with 
thorough discussion of the two methods of 
reduction. 


Scientific principles: metallography (in 
its correlation with engineering problems); 
chemistry (gives reactions of practically 
all the common chemica's with mag- 
nesium); corrosion and how to overcome 
it; physical properties. 


The alloys. How to make them and how 
to adapt them to different forming opera- 
tions, and what changes are possible with 
heat treatment. 


Technology. Everything on melting, 
casting, working, forming, joining, finish- 
ing and handling. Years of lessons 
learned in the shop are condensed into 
60 pages. 


Design and construction. Here you find 
coordinated tables that ordinarily would 
have been scattered throughout the text. 
This arrangement not merely simplifies 
your work, but makes new data available 
in a minimum of time. 


Features 


Special 32-page chapter on Magnesium 
in Aircraft. 


The ASTM, SAE, ARMY, and NAVY 
specifications are included in full, also ref- 
erences to the literature (including patents) 
arranged by subjects. 





*Williamson Wade Moss, Research Director 
National Magnesium Corporation; Formerly, 
Consulting Chemical Engineer; Beryllium Prod- 
ucts Corp.; etc.; Member, American Society 
Mechanical Engineers, etc. 


seeseseeesOrder your COpy nOW'tssseeses 
The Williams & Wilkins Company. 
Baltimore, Md. 


Send me a copy of 
MOSS: MAGNESIUM METAL ($4.50) 























Casualty—1,000 miles from the enemy 


LMOST as fatal as a bullet or a shell is the 
breakdown in the spirit of a sailor or a soldier. 


Our men have the finest spirit in the world. But 
it must be maintained in the American way. 


They must not be made to feel that they are mere 
automatons, fighting machines, as the armed forces 
of the dictators have been made to feel. 


Life in our navy and army is hard. Discipline is 
tough. It must be. But there also must be moments 
when the sailor or soldier is treated as Mr. Some- 
body-or-other. 


That’s where the USO comes in. For the USO is 
the banding together of six great agencies to serve 
one great purpose—to see that our boys in the camps 


and naval stations have a place to go, to turn w, a 
“home away from home.” 


The duties of the USO have more than doubled 
during the year. Its field of operations has enlarged 
to include almost the entire face of the globe. 


To carry on its all-important work, it needs funds. 
It needs your contribution. No matter how small you 
make that contribution, it needs it. Now. 


You are beset by requests for help on all sides. 
By all means, try to meet those requests. But among 
them, don’t neglect the USO. 


Send vour contribution to your local USO com- 
mittee, or to USO, National Headquarters, Empire 
State Building, New York. 


Give to the USQ 
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By Edwin bk. Cone. Editor 


Assembling Bombers 


Our larger airplanes, or bombers, are an enormous job 
of assembly as compared to the earlier planes. We read 
in an editorial in the New York Times that into a B-24 
four-motored bomber go 106,500 separate parts, not count- 
ing 600,000 nuts, bolts and rivets. “Yet the rate of as- 
sembly of such a bomber is reduced to that of its slowest 
element.” Any slowdown in the delivery of any of these 
many parts may mean a delay that is disastrous. 


Raw Material Consumption 


To produce the approximately 62,300,000 tons of finished 
steel products last year, nearly 4 tons of raw materials for 
each ton of finished product was consumed, says the 
Amer. Iron and Steel Institute. Almost 227,000,000 tons of 
raw materials were charged into American blast and steel 
making furnaces during 1941. 


More Mercury 


One of the many results of the nationwide search for 
strategic and other minerals has been the discovery of a 
new, high-grade deposit of mercury-bearing ore in the Yel- 
low Pine area of Idaho. Tests of drill samples show ex- 
istence of ore averaging 11 lbs. of mercury per ton with 
one 5-ft. section averaging 22 lbs. per ton. 


Canadian Steel and Pig tron 


Canada’s production of pig iron and steel is expand- 
ing similar to the trend in this country. The pig iron 
output is now (to June 1942) at the rate of 215,325 
net tons per month; in 1941 for the same period it was 
114,965 tons per month. In steel the rate this year has 
advanced from 161,208 tons monthly in 1941 to 261,015 
tons per month now. 
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Labor Migration 


Because of the pirating and migration of labor in the 
mining to other higher paying industries, the country has 
suffered a loss of 11,000 tons in the production of copper 
during June and July, said Paul V. McNutt, chairman or 
the War Manpower Commission in a recent statement. In 
12 Western States, labor has been frozen and labor is for- 
bidden to migrate without a “certificate of separation.” 


Detinning Capacity 


An announcement by WPB is to the effect that the na- 
tion’s detinning plants now have the capacity for salvaging 
more than 3,000 tons of tin and 297,000 tons of steel scrap 
per year. By the middle of 1943 the capacity rating is ex- 
pected to be about 5,000 tons of tin and 495,000 tons of 
steel annually. 


The Scrap Steel Shortage 


It is reliably estimated that steel mills’. inventories of 
scrap iron and steel have shrunk approximately 40 per cent 
over the last 18 months of record-breaking steel output. 
They now (Sept.) represent an average for the entire steel 
industry of between 2 and 3 weeks’ supply. Stocks on hand 
Jan. 1, 1941, totaled about 3,934,000 tons but on July 1, 
this year, this was down to only 2,429,000 tons in mills’ 
storage yards. 

Large exports of semi-finished steel to England have de- 
prived American mills of one of their major sources of 
scrap. 


Freight Equipment 


According to a survey by the Railway Age, this fall 
American railroads will have barely enough freight locomo- 
tives and a shortage of open-top cars. The question is 
raised’ Is the War Production Board, by not increasing al- 
loctions of materials for railway purposes, acting in the best 
interests of the country? The railroads are running close to 
a shortage of equipment, it is contended. A big recent 
allocation is reported to have been made. 


Machine Tools 


Records, hardly believed possible a few years ago, are 
now being made by the machine tool industry. The indus- 
try is producing more machine tools per month than it 
formerly built in many full years. For the first half of 
1942, the output has been valued at $558,076,000. or a 
gain of 61.2 per cent over the $346,200,000 for the. same 
period in 1941. 

There are 325 companies making machine tools in the 
country today. Beside these there are 60 sub-contractors. 
It is estimated that about 14 per cent of the total output 
is supplied by the subcontractors. 


Aircraft Welding 


So vital in keeping aircraft production moving along in 
large quantities is the subject of aircraft welding, the 
American Welding Society at its October convention in 
Cleveland during, the National Metal Congress has sched- 
uled at least one or more papers on this subject at every one 
of its sessions. 


(Additional “Trends” on page 842) 
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By Edwin F, Cone, Editor 


More Vanadium 


A new method of obtaining vanadium was announced by 
the American Chemical Society at its 104th meeting in Sep- 
tember. The process, described as both economical and 
rapid, is the result of 4 yrs. of research by Dr. J. P. Morgan, 
chemical engineer of the Standard Oil Co. of New Jersey, 
carried out under the direction of Dr. Arthur W. Hixson, 
professor of chemical engineering at Columbia University. 
The vanadium exists in high grade phosphate rock deposits 
in Idaho where there are reported to be 5,700,000,000 tons 
of the rock of which 500,000 tons are recoverable vanadium 
i.e. some 0.009 per cent V. In connection with manufacture 
of fertilizer, the vanadium can be recovered by a special 
process as vanadium pentoxide. 

Should this new source of the metal result in increased 
supplies, it will be of decided value to the War effort. 


Cadmium 


Consumption of cadmium in 1941, according to data only 
recently released, reached 4000 net tons. This is a 31 
per cent increase over 1940 when the total was only a 
little over 3000 tons. About 95 per cent last year went into 
electroplating, bearing alloys, and pigments. 


Malleable Castings 


Production of malleable castings to Aug. 1 this year has 
lagged behind the 1941 rate. Thus far this year the output 
has been at the rate of 65,269 net tons per month, accord- 
ing to the U. S. Dept. of Commerce. The monthly rate 
in 1941 was 70,253 tons and in 1940 it was 47,160 tons. 


Another Pig tron Record 


The rate of pig iron output by individual blast furnaces 
continues to advance. A new record has recently been 
registered by a Bethlehem Steel Co. stack, claimed a world 
total for one month. Blast furnace H at its Lackawanna 
plant made 44,659 net tons in August. This is a daily 
aver:we of 1440 tons. The previous world record is said 
to have been set by the National Tube Co. in May, this 
year at 43,866 tons or 1415 tons per day. 
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Hot-Rolled Alloy Steel 


Production of hot-rolled alloy steel products took a big 
jump ih 1941. These are classified by the American Iron 
and Steel Institute as stainless and alloy other than stain- 
less. 

The 1941 output of stainless was 255,090 net tons, an 
increase of about 67 per cent over the 1940 total of 152,- 
707 tons. Sheets predominated with bars second. 

In alloy rolled products other than stainless, the 1941 
output was 4,411,355 tons which represents an increase of 
more. than 73 per cent over the 2,543,245 tons made in 
1940. Bars constituted nearly 50 per cent of the record in 
both years, with sheets second. 

The 1941 total of both types—4,666,445 tons—was about 
73 per cent in excess of the 2,695,852 tons made in 1940, 


Sponge Iron 


Production of sponge iron bobs up again. Newspaper 
reports state that the Republic Steel Corp. may erect a 
sponge iron plant at Youngstown, Ohio, to make 100 
tons a day. Probably ore from the company’s mines at 
Port Henry, N. Y., will be used. The sponge iron so pro- 
duced will probably be used at the company’s Canton, Ohio, 
plants for alloy steel manufacture. 


The 1942 Machine Tool Output 


Tel Berna, general manager of the National Machine 
Tool Builders’ Association, in a recent address, stated that 
the industry will build $1,500,000,000 worth of tools this 
year. This is equal to the production of 10 normal years 
The output in 1941 was worth $775,000,000 and in 1940 
it waS $450,000,000. 


Silver 


Formation of the Silver Users’ Emergency Committee 
has been announced. The aim of the new organization is to 
“bring silver out of government hoarding vaults and into 
productive use.” Release of some of this silver would 
ease strictures on the war effort caused by shortages of 
copper, tin and lead. 


Corporation's Earnings 


Surveys of first-half earnings of leading corporations tend 
to dispel any notion that industry generally is making ex- 
cessive profits on war orders. The Daily Metal Trade states 
that the first-half earnings tabulation of 125 of the largest 
arms contractors, as compiled by the National City Bank 
of New York, shows a decline in aggregate net income of 
36 per cent below that recorded in the same period in 
1941. Compilations made by the National Industrial Con- 
ference Board show substantially the same trend—the first- 
half net income of 333 industrial companies showed a de- 
cline of 30 per cent from a like period in 1941. 


The 1942 Steel Output 


Steel output for the first 8 mos. of this year was 56,952,- 
522 net tons. This is an increase of 4.16 per cent over the 
same period in 1941 when it was 54,677,224 tons. Appre- 
hension early this year that the 1942 production would be 
less than in 1941, owing partly to the scrap situation, may 
turn Out to be unjustified. 


(Additional “Trends” on page 840) 
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